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SECTION 1

Introduction

The Transportation Corridor Agency has retained the Michael Baker International team to provide
preliminary engineering services for the Project Approval and Environmental Document phase of the
State Route (SR) 241/SR 91 Express Lane Connector Project. The project consists of constructing express
lane direct connectors from westbound SR 91 to southbound SR 241 and from northbound SR 241 to
eastbound SR 91. A single connector ramp will support these two proposed connector lanes. The project
location is shown on Figure 1-1.

The Project Approval and Environmental Document phase of the project includes geotechnical, geologic,
and seismic evaluations for the proposed improvements. Results of the CH2M HILL, Inc. (CH2M)
preliminary evaluations are summarized in this District Preliminary Geotechnical Report (DPGR).

1.1  Project Description and Existing Facilities

The SR 241/SR 91 Express Lanes Direct Connector is an effort to develop a median-to-median
connection between the SR 241 and SR 91 express lanes. The project includes new connectors—one
lane in each direction. Connectors will bring vehicles from the median of northbound SR 241 to the
existing eastbound SR 91 express lanes. The reverse movement will also be accommodated, from the
westbound SR 91 express lanes to the median of southbound SR 241. The eastern terminus of the
project is at the Coal Canyon interchange on SR 91. The southern terminus is just north of the Windy
Ridge Wildlife Crossing overpass on SR 241.

The proposed connector (in each direction) will yield one 12-foot-wide travel lane and one 10-foot-wide
shoulder on the outside of the travel lanes. A parallel lane that tapers back into the existing SR 91
express lanes will be needed to support northbound SR 241 to eastbound SR 91 movement. One
12-foot-wide travel lane is proposed along southbound and northbound SR 241; these lanes will replace
the existing 10-foot-wide shoulders. New 10-foot-wide shoulders will then be constructed adjacent to
the new travel lanes along SR 241. In addition, the eastbound Gypsum Canyon on- and off-ramps will be
realigned to support the new express lane direct connector. The project layout is shown in Appendix A.

Structural improvements proposed with the project include the SR 241 Wildlife Undercrossing Widening,
the 241/91 Connector Overcrossing (OC) (North), 241/91 Connector OC (South), and the Eastbound
Gypsum Canyon Road Undercrossing Widening. In addition, a retaining wall is proposed to
accommodate the widening of northbound SR 241 approximately 0.5 mile south of SR 91, and
eastbound SR 91 approximately 0.75 mile east of Gypsum Canyon Road. Mechanically stabilized earth
(MSE) walls are planned along the median of SR 91 to support the connector approach.

Roadway improvements are also proposed along the outside eastbound lanes of SR 91. This will include
realignment of the Gypsum Canyon interchange to accommodate the widening of the SR 91. The
interchange would remain in the same configuration.

An additional lane/shoulder will be added along the alignment from the SR 241/SR 91 interchange east,
to the end of the proposed improvements at Station 1526+00 (“EB91” Line). This additional lane will
require modification of the existing, roughly 140-foot tall, 1.5:1 horizontal to vertical (h:v) cutslope
present in the vicinity of Station 1488+00, along the south side of SR 91. Based on the current plans, the
existing toe of this slope will need to be relocated roughly 50 feet to the south. A 2:1 h:v cutslope with
terrace drains is proposed to accommodate the widening in this area. This new slope will have a
maximum height on the order of 140 feet, similar to the height of the existing cutslope.
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SECTION 1 —INTRODUCTION

Maximum fill thickness will be approximately 50 feet in the vicinity of Station 515+50 (“241DC5"” Line).
The project plans showing the proposed improvements are presented in Appendix A.

The project area is currently occupied by improvements related to SR 241 and SR 91. These
improvements include the state route mainlines, express lanes, overhead and at-grade connectors,
embankment fills, bridges and other associated improvements such as utilities and drainage structures.
There are manufactured slopes along most of SR 241 and locally along SR 91. Manufactured fill slopes
are generally inclined at 2:1 h:v; cutslopes vary, inclined between 1.5:1 and 3:1 h:v.

1.2 Objective and Scope

The objective of this DPGR is to provide sufficient documentation of the geotechnical, geologic, and
seismic conditions to support the project team’s evaluation of the project. To meet this objective, the
scope of work for this DPGR includes the following:

e Collect and review available information including geotechnical, geologic, and seismic data.
e Conduct field reconnaissance to observe the existing site conditions.

e Evaluate the collected data to characterize the subsurface conditions and identify potential geologic
hazards along the alternatives.

e Prepare this DPGR to present findings and preliminary geotechnical recommendations for the next
phase of the project.

The recommendations presented in this report are based on existing data collected in the area of, and
adjacent to, the project site as discussed in Sections 3 and 4. A project-specific geotechnical
investigation was not conducted at the time this report was prepared.

1-2 TR0210161145S5CO



SECTION 2

Pertinent Reports and Investigations

Previous investigations relevant to the project were reviewed to characterize subsurface conditions for
the study area. Previous field exploration, as well as other pertinent documents reviewed during this
study, are summarized below.

2.1 Pertinent Reports

A review was conducted of readily available reports and publications from various public and private
files addressing the surface and subsurface conditions in the study area. Geologic and geotechnical
information were compiled by acquiring reports and publications from the agencies including, Caltrans,
the U.S. Geological Survey, and the California Geological Survey (formerly the California Division of
Mines and Geology [CDMG])

The general geologic and fault conditions for the study area were evaluated using the Geologic Map of
the Santa Ana 30’ X 60’ Quadrangle, California (Morton, 2004). This map was used as the base for the
projects Geologic Map (Figure 4-1).

Pertinent documents were collected and reviewed in preparation of this report, including the following:

e (California Department of Transportation (Caltrans). 1973. As-Built LOTB, Gypsum Canyon Road
Undercrossing, Bridge No. 55-506R/L, Orange County. April 11.

e C(California Department of Transportation (Caltrans). As-Built LOTB, Gypsum Canyon Road
Undercrossing (Widen), Bridge No. 55-506R/L, Orange County. March 6.

e Transportation Corridor Agencies. (TCA). 1999. As-built LOTB, Windy Ridge Wildlife Undercrossing,
Bridge No. 55-724 R/L, Orange County. February 4.

e Transportation Corridor Agencies. (TCA). 2010. As-built LOTB, Windy Ridge Wildlife Undercrossing
(Widen), Bridge No. 55-724 R, Orange County. March 29.

e Transportation Corridor Agencies. (TCA). 1995. As-built LOTB, WS Connector Overcrossing, Bridge
No. 55-794F, Orange County. June 1.

e Transportation Corridor Agencies. (TCA). 1996. As-built LOTB, N241/E91 Connector OC, Bridge
No. 55-791G, Orange County. January 9.

e URS Corporation (URS). 2014. Final Geotechnical Design Report, SR 91 Corridor Improvement Project
(CIP), Design Build Project — Package A. Orange County, California. 12-OR-91-PM R17.34 to R18.91,
EA OF5404. May 9.

e Silverado Constructors (Silverado). 1999a. Final Geotechnical Certification Report, Design Sections
11, 12 South and a Portion of 12 North from Stations 650+00 to 821+00, Eastern Transportation
Corridor, Orange County, California. January 15.

e Silverado Constructors (Silverado). 1999b. Revised Final Geotechnical Certification Report, Design
Section 12 North (Stations 851+00 to 880+00) and Design Section 13, Eastern Transportation
Corridor, Orange County, California. October 15.

Preliminary Foundation Reports (PFR) have been prepared for the structural improvements proposed in
the project, including the: Windy Ridge Wildlife Undercrossing widening, new 241/91 Connector OC
(North), new 241/91 Connector OC (South), and Gypsum Canyon Road Undercrossing widening (CH2M,
2015a, 2015b, 2015c, and 2015d). A Preliminary Materials Report for preliminary pavement design has
also been prepared for the project (CH2M, 2015e).
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SECTION 2 — PERTINENT REPORTS AND INVESTIGATIONS

2.2 Previous Investigations

Previous explorations along the alignment include those associated with preliminary investigations
conducted for the initial SR 241 (Eastern Transportation Corridor [ETC] Section 13) construction. The
geotechnical explorations conducted for the ETC Section 13 design were conducted prior to
construction, (i.e. before approximately 5.2 million cubic yards of cut were made and 2.5 million cubic
yards of fill were placed). The subsurface conditions along the alignment discussed in Section 4 are
based primarily on ETC Logs of Test Borings (LOTBs) and as-built geotechnical maps (Appendixes B and C
respectively).

The eastern portion of the project along SR 91 overlaps with the SR 91 Corridor Improvement Project
(CIP), which is a design-build project currently under construction (Caltrans EA 0F5404). The
Geotechnical Design Report for the SR 91 CIP Package A (URS, 2014) was reviewed in preparation of this
report.

2-2 TR02101611455CO



SECTION 3

Physical Setting

This section provides a brief description of the physical setting of the study area. The subsections cover
general climate, topography and drainage considerations, prior land use, and human-made and natural
features of engineering and construction significance. These conditions will influence the design,
construction, and operation of the project.

3.1 Climate

Based on data collected from the Western Regional Climate Center (2014) for the period of 1912 to
2013 at the Yorba Linda weather station (approximately 6 miles to the west-northwest of the SR 241/

SR 91 interchange), the average annual precipitation is about 14.4 inches per year. Winter storms
account for roughly 75 percent of the rainfall in the area, with spring and fall storms accounting for most
of the rest. Average monthly temperatures range from an average low of 42 degrees Fahrenheit (°F) in
January to an average high of 88°F in August. Daily temperatures can reach over 100°F during summer.
Snowfall is very rare, and freeze-thaw conditions are not a concern in this area.

3.2 Topography and Drainage

Topography along the alignment is highly variable, ranging from relatively flat areas along the alighment
mainlines and within Santa Ana Canyon, to steeply inclined natural slopes adjacent locally to the
mainlines. Manufactured slopes are present essentially along the entire SR 241 portion of the alignment.
Manufactured fill slopes are generally inclined at 2:1 h:v; manufactured cutslopes vary, inclined between
1.5:1 and 3:1 h:v. Elevations along the mainlines vary from 1,150 feet at the Windy Ridge wildlife
crossing, to 420 feet at Gypsum Canyon Road, and 490 feet at Coal Canyon Road. The topography along
the alignment is shown on the project plans in Appendix A.

Drainage along the project alignment consists of sheet flow toward engineered drainage units. No
permanent standing surface water was observed within the project limits during the site visit.
Temporary surface water may be encountered within surface swales, v-ditches, curbs, and gutters
during rainfall events.

3.3  Prior Land Use

See the Phase | Initial Site Assessment prepared for the project (RBF, 2015).

3.4 Human-made and Natural Features of Engineering and
Construction Significance

The Santa Ana River is located immediately north of the SR 91 portion of the alighment as seen on
Figure 1-1. The Santa Ana River originates in the San Bernardino Mountains and drains to the Pacific
Ocean near Newport Beach in Orange County. Prado Dam is an earthen dam that controls flow to the
Santa Ana River, and is located approximately 3 miles east of the alignment.

A 1.5:1 h:v cutslope on the order of 140 feet tall is present south of eastbound SR 91 in the vicinity of
Stations 1479 to 1494 (“EB91” Line). This slope was constructed in association with the initial SR 241
construction in the mid 1990’s. The slope is performing well from a global stability standpoint, however
the slope has undergone significant erosion since being constructed. This slope will be regraded to
support the proposed design along SR 91.
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SECTION 3 — PHYSICAL SETTING

Numerous subdrains have been constructed within the SR 241 limits (see Section 4.2 and Appendix C),
with a number of the subdrains located in areas of the proposed structures.
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SECTION 4

Geologic Setting

The data sources discussed in Section 2 were used to describe the general geologic setting in the study
area, including regional geology, faulting, and seismicity. This section also identifies potential seismic
hazards within the study area. These potential seismic hazards could result in loading conditions that
would affect the design and operations of the project.

4.1 Geology

The project is located within the Peninsular Ranges geomorphic province of California, characterized by
a series of northwest-trending mountains, valleys, and faults, all of which generally parallel the San
Andreas Fault system. The Santa Ana Mountains and the Whittier Fault are prime examples of this
northwest-trending regional structure. The Santa Ana Mountains are present as a result of uplift related
to movement of the San Andreas and its associated faults, such as the Whittier Fault. As shown on the
Caltrans Acceleration Response Spectra (ARS) online generated map in Appendix D, the Whittier
segment of the Elsinore Fault Zone is the closest active fault to the site, mapped on the north side of
Santa Ana Canyon, north of the study area. The Glen lvy and Chino segments of the Elsinore Fault Zone
are also in close proximity to the site as shown in Appendix D. The site is within the northwestern flank
of the Santa Ana Mountains. The Santa Ana Mountains are a structural block bounded by the coast on
the west and the Whittier-Elsinore fault zone on the east. The western portion of the Santa Ana
Mountains block is underlain predominately by alluvial deposits and Tertiary-aged sedimentary rocks.

4.2  Subsurface Conditions

Locally, the study area is underlain by: artificial fill placed in association with SR 241 and SR 91,
sediments eroded from upland areas and transported and deposited by the Santa Ana River, competent
landslide debris (left in place during construction of SR 241), and sedimentary bedrock of the Topanga,
Vaqueros/Sespe, and Santiago Formations. Summary descriptions of the geologic units expected within
the study area are presented below. The distribution of earth units is shown on the geologic map
covering the site (see Figure 4-1). The geology mapped during grading of the subject portion of the ETC
is presented in Appendix C.

The following units may be encountered along the alignment:

e Surficial soils (Alluvial and artificial fill soils): The artificial fill soils in the upper 5 feet along SR 91
CIP Package A (URS, 2014a) were described as clayey sand and silty sand, both of which contain
variable amounts of gravel. The alluvial soil underlying the fills were generally described as
unconsolidated interbedded gravels, sands, silts, and clays (Silverado, 1997).

e Competent Landslide Debris: During construction of SR 241 (ETC) Sections 12 and 13, numerous
landslides were encountered during grading. The landslides were either completely removed or
stabilized. The landslide debris left in-place will be similar to the landslides’ bedrock units. The
bedrock units along the alignment are described below.

e Topanga Formation: The Topanga Formation along the alignment consists of marine, yellow-brown,
light olive-gray to dark gray massively interbedded, fine- to medium-grained sandstone and
siltstone, with minor, sandy, cobble conglomerate beds. Bedding within the unit is generally poorly
defined, with cross-bedded sandstone beds present locally (Silverado, 1997). This unit is present
along portions of SR 241 within the project area.
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SECTION 4 — GEOLOGIC SETTING

e Vaqueros/Sespe Formation, undifferentiated: The undifferentiated Vaqueros/Sespe Formation
generally consists of interfingering beds of nonmarine and marine, red-brown, green, and gray
clayey and silty, fine- to coarse-grained sandstone interbedded with dark, reddish-brown, sandy
siltstone and mudstone. The formation is predominantly poorly bedded to massive, with
crossbedded sandstone beds present locally. The Vaqueros/Sespe Formation is moderately to well-
indurated with some cemented zones (Silverado, 1997). This unit is present along portions of SR 241
within the project area.

e Santiago Formation: The Santiago Formation generally consists of light yellow-brown sandstone
with some interbedded lenticular siltstone (Silverado, 1997). In general, the unit is thickly to
massively bedded. The formation is generally moderately to well-indurated with some cemented
zones. The proposed lane additions to eastbound SR 91, roughly 0.5 mile east of Gypsum Canyon
Road, will encroach on an existing 1.5:1 h:v cutslope cut into the Santiago Formation.

The following summary of subsurface conditions is based on our site visit and our review of available,
existing geotechnical data for ETC Sections 12 North and 13 and the SR 241/SR 91 interchange
(Silverado, 1999a, 1999b).

The vicinity of the Windy Ridge Wildlife Undercrossing is underlain by compacted fill over landslide
debris and bedrock of the Vaqueros/Sespe and Santiago Formations. The depth of fill below the
southbound SR 241 lanes at the wildlife crossing ranges from approximately 50 to 130 feet in thickness.
A subdrain has been constructed at the base of this compacted fill, which transects the wildlife crossing
from southwest to northeast. At the area of the proposed widening, the subdrain is located up to

130 feet below existing grade.

The SR 241 mainlines, from the wildlife crossing north, to the proposed SR 241/SR 91 Connector OC
(South) — Station 515+50 (“241DC5” Line), are underlain by compacted fill over terrace deposits,
landslide debris, and bedrock of the Vaqueros/Sespe and Santiago Formations. The depth of fill along
this stretch of highway varies from 4 feet in overexcavated cut areas to approximately 150 feet locally in
former canyon areas. Numerous subdrains were constructed at the base of the compacted fill in
numerous areas along this stretch of the highway.

The area of the proposed 241/91 Connector OC (South) — Stations 515+50 to 521+50 (“241DC5” Line), is
mapped as being underlain by compacted fill over alluvial soil, terrace deposits, landslide debris, and
bedrock of the Topanga and Vaqueros/Sespe Formations. The depth of fill along this area varies in
thickness, up to approximately 115 feet locally in a former canyon area. Two subdrains have been
constructed in this area, with one subdrain located at the base of the compacted fill in the canyon fill
near the vicinity of Station 515+80. An additional subdrain has been constructed in the vicinity of Station
520+00.

Northeast of the 241/91 Connector OC (South) — Station 521+50 (“241DC5” Line) to Station 528+50, the
alignment is mapped as being underlain by compacted fill over bedrock of the Vaqueros/Sespe
Formations. The south abutment area of the 241/91 Connector OC (North), (south of Santa Ana Canyon
Road, south of Station 531+80) to Station 528+50 is mapped as Topanga Formation bedrock. A subdrain
has been constructed in the vicinity of Station 524+00 at the base of the compacted fill, which is on the
order of 60 feet in thickness.

A 1.5:1 h:v cutslope is present extending up from Santa Ana Canyon Road at Station 531+80 (“241DC5”
Line), this cutslope is mapped as being composed of Topanga Formation and undifferentiated
Vaqueros/Sespe Formation bedrock. Based on the current design, the roadway will sit on cut within
bedrock from Stations 528+50 to 531+00.The southwestern abutment for the proposed 241/91
Connector OC (North) will be situated in this area. The proposed 241/91 Connector OC (North) will
extend northeast from this abutment and connect to SR 91 near Station 547+50. The bridge from the
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cutslope to the northeast will be underlain by fill related to SR 91 and the SR 241/SR 91 interchange,
overlying alluvial soils in Santa Ana Canyon.

From Station 547+50 (“241DC5” Line) east along SR 91, the proposed connector and subsequent
transition to the mainline toll lanes of SR 91 will be underlain by fill related to SR 91, overlying alluvial
soils in Santa Ana Canyon.

The proposed eastbound Gypsum Canyon Road undercrossing widening will be underlain by fill related
to SR 91, overlying alluvial soils in Santa Ana Canyon.

The proposed improvements require modification of the existing roughly 140-foot tall, 1.5:1 h:v cutslope
present in the vicinity of Station 1488+00 (“EB91” Line), along the south side of SR 91. This slope is
composed of Terrace Deposits above Santiago Formation bedrock. Bedding planes within the Terrace
Deposits are expected to be limited and subhorizontally dipping. Beds within the Santiago Formation
exposed on this slope are variable, but generally trend north 10 degrees west to north 30 degrees west
and dip 30 to 60 degrees to the west-southwest. These bedding planes, when intersected with the
existing slope face, exhibit an out-of-slope bedding component on the order of 9 degrees.

4.3 Faulting and Seismicity

The study area is not located within an Earthquake Fault Zone, as delineated by the Alquist-Priolo
Earthquake Fault Zoning Act of 1972 (CDMG, 2000a). Numerous inactive faults have been mapped in the
project area in regional studies and during construction of SR 241 and the SR 241/SR 91 Interchange
(Morton, 2004; Silverado, 1999a, 1999b); however, no active faults have been mapped transecting the
project area.

The study area is located within a seismically active area in Southern California. The Caltrans ARS Online
Tool (Caltrans, 2015) indicates that several active faults are present in the region, as shown in
Appendix D, and as listed in Table 4-1. The closest active fault relative to the alignment is the Whittier
segment of the Elsinore Fault Zone.
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SECTION 5

Geotechnical Conditions

Geotechnical conditions were identified based on the review of past geotechnical information
referenced in Section 2. These geotechnical conditions include groundwater, erosion potential, seismic
hazards, slope stability, excavation characteristics, and potential geologic hazards.

5.1 Groundwater

No surface bodies of water are present within the proposed alignment. The active channel of the Santa
Ana River is situated between 250 and 2,000 feet north of the SR 91 centerline. Flow within the Santa
Ana River is controlled by Prado Dam, situated roughly 3 miles northeast of the eastern end of the
project.

Groundwater levels in the Santa Ana Canyon generally correspond to the elevation of the Santa Ana
River bed, which corresponds to a depth greater than 25 feet below the existing SR 91 lanes. Along

SR 241, sedimentary bedrock formations and artificial fill are present. The bedrock units are generally
considered non-water bearing. However, local seepages do exist with the formation, along fracture/fault
zones; and local perched water bodies may be present where permeability contrasts exist within the
unit. Seepages, as well as groundwater at the base of the existing fills, are controlled by subdrain
systems installed during the original construction of SR 241 (Silverado, 1999a).

According to the Seismic Hazard Zone Report for the Prado Dam and Black Star Canyon 7.5-Minute
Quadrangles (California Division of Mines and Geology, 2000b, 2000c), historically high groundwater
level within the Santa Ana Canyon ranges from less than 10 feet to 40 feet below the ground surface.
Historically high groundwater levels are not available for the mountainous portions of the project.

Fluctuations in the groundwater level and soil moisture content variations should be anticipated during
and after the rainy season. Irrigation of landscaped areas, nearby construction, and numerous other
human-made and natural influences could also cause a fluctuation in local groundwater levels.

5.2 Erosion

Erosion occurs when rock and/or soil surfaces are exposed to weathering caused by wind and/or water.
The United States Department of Agriculture (USDA) (2015) has delineated Soil Erodibility Factors

(K Factors), for the soil units mapped along the alignment. The K Factor provides an indication of how
susceptible surface soils are to erosion. The USDA ratings for the soils along the alignment are shown in
Appendix E.

In general, a K Factor of 0.05 to 0.20 is considered to have a low susceptibility to erosion; 0.20 to 0.40 is

considered moderate and greater than 0.40, high (USDA, 2013). Soils mapped along the alignment have

a K Factor ranging from 0.05 to 0.37. Based on the distribution of mapped soil units along the alignment,
the project area is considered to have a moderate erosion potential.

5.3  Seismic Hazards

Two types of seismic hazards were considered within the study area. The first involved primary hazards
from ground rupture and shaking. The second involved secondary hazards, primarily generated by
ground shaking.

TR0210161145SCO 5-1



SECTION 5 — GEOTECHNICAL CONDITIONS

5.3.1  Primary Seismic Hazards

The primary seismic hazards present within the study area include seismic shaking and fault-induced
ground rupture.

5.3.1.1 Seismic Shaking

Each of the PFRs (CH2M, 2015a, 2015b, 2015c, 2015d) prepared for the proposed structures contains
structure specific seismic recommendations. The following information is for the intersection of SR 241
and SR 91 as shown in Appendix D. Based on the various soil types anticipated within the study area, an
average shearwave velocity of 900 feet per second (270 meters per second) was selected for this
conceptual level of study. Based on the Caltrans (2015) ARS Online Tool, response spectral analysis was
conducted to estimate the ground motions at the site. Results indicate a peak ground acceleration of
0.63 (g = acceleration due to gravity). The average shearwave velocity to be used in the final design will
be based on future site-specific data. Seismic data are presented in Appendix D; controlling faults are
summarized in Table 4-1.

5.3.1.2 Fault-Induced Ground Rupture

Fault-induced ground rupture could occur where active or potentially active faults cross the project
alternatives. At these locations, a potential exists for permanent ground displacement along the fault
during an earthquake. The nature of the rupture could be vertical movement, horizontal movement, or
some combination of vertical and horizontal movement. There are no known active or potentially active
faults that transect the study area (see Section 4.3), the risk of ground rupture along the alignment is
considered to be low.

5.3.2 Secondary Seismic Hazards

A number of geologic hazards can result from strong ground shaking caused by a seismic event. These
hazards range from liquefaction to seismically induced settlements, and are discussed below.

e Liquefaction: During strong ground-shaking, loose, saturated, cohesionless soils in the upper 50 to
75 feet below ground surface can experience a temporary loss of shear strength and ground
deformations can occur. This phenomenon is known as liquefaction. The potential for liquefaction
will depend on a combination of soil density, the grain-size distribution, depth below the ground
surface, and the location of the water table. Consequences of liquefaction could include loss in
bearing capacity of foundations, lateral flow or spreading of the ground, and post-earthquake
settlement. The elevated portions of the project area underlain by bedrock and artificial fill over
bedrock are not considered susceptible to liquefaction. Historic high groundwater levels in the
vicinity of the SR 241/SR 91 interchange and within Santa Ana Canyon along SR 91 have been
mapped at 10 to 40 feet below ground surface (CDMG, 2000b, 2000c). These areas have been
mapped in a liquefaction Zone of Required Investigation as shown on Figure 5-1.

e Seismically Induced Landslides: The potential for seismically induced landslides will depend on the
steepness of the slope, strength and structure of the soil/rock, groundwater depth and extent, and
level of ground shaking. Consequences could include adverse loading on structures located on or
adjacent to ground that moves. The steeper portions of the slopes along the subject portions of SR
241 and SR 91 have been mapped in an earthquake-induced landslide Zone of Required
Investigation as shown on Figure 5-1. The slopes within the limits of the existing SR 241
improvements have not been included in the Zone of Required Investigation. Landslides/unstable
areas were previously located within the SR 241 portion of the project area. However, they have
been removed/stabilized during the construction of SR 241. There is one slope along SR 91 which
will require significant modification, as discussed in Sections 5.4 and 6.2.
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e Seismically Induced Settlement: Loose, unsaturated granular soils are susceptible to seismically
induced settlement. These settlements can result in total and differential settlement of soils
supporting structures, roadways, and utilities. The magnitude of these settlements will depend on
the type of structure, the characteristics of the soil below the structure, and the level of ground
shaking. In general, soils above the groundwater table may be susceptible to seismically induced
settlement, including the sediments within the Santa Ana River channel.

e Tsunamis and Seiches: Tsunamis are waves typically generated offshore or within large open bodies
of water primarily during subaqueous fault rupture or a subaqueous landslide event. Seiches are
waves generated within a large closed body of water, also caused either by subaqueous fault
rupture or landslide events, or by ground oscillations from distant earthquakes. The study area is
located roughly 20 miles from the Pacific Ocean, and has a minimum elevation over 300 feet. As
there are no enclosed bodies of water adjacent to the study area, there is no potential impact to the
project due to a tsunami or seiche. However, the SR 91 portion of the alignment is located within
the inundation zone associated with a failure of Prado Dam on the City of Anaheim General Plan
Dam Inundation Map (City of Anaheim, 2001).

5.4  Slope Stability

The stability of a slope depends on the inclination, geology and geologic structure, soil and rock
strength, and ground and surface water conditions within the slope. Areas with slopes have a potential
hazard from slope failures. In addition, excavating, grading, or fill work during construction might
introduce temporary slope stability hazards.

The existing slopes present along the alignment will not be significantly modified by the proposed
improvements, with the exception of the existing 1.5:1 h:v cutslope located in the vicinity of SR 91
Station 1488+00 (“EB91” Line). Considering that this slope was cut at a 1.5:1 h:v inclination and is
performing well from a global stability standpoint, it is likely that the majority of the bedding is either
neutral to, or into, slope and that the out-of-slope bedding component (see Section 4.2) is negligible and
does not lend to the instability of the slope. No clay seams or significant planes of weakness were
mapped on the slope (see Appendix C). This slope is currently undergoing considerable erosion, due to
the nature of the Santiago Formation, and the steep 1.5:1 h:v inclination of this slope. Erosional rills on
the order of 1 to 2 feet in depth and 3 to 4 feet in width were observed on the slope during the site
reconnaissance conducted in 2011.

5.5 Excavation Characteristics

It is expected that the onsite bedrock, including the cutslope proposed at Station 1488 (“EB91” Line),
will be rippable using conventional methods and equipment. However, localized beds will likely be
encountered that will be marginally rippable. These beds will likely be able to be slowly broken down
using a concentrated effort, such as with heavy ripping, percussion hammers, or breakers. Oversized
material may be generated from these operations, or may be encountered locally within the alluvial
soils or conglomerate beds.

5.6  Corrosion Characteristics

Soils are defined as corrosive based on the Caltrans Corrosion Guidelines (Caltrans, 2012).

Soils are considered to be corrosive to structural elements if one or more of the following conditions
exist:

e Soluble chloride concentration is greater than or equal to 500 parts per million.
e Soluble sulfate concentration is greater than or equal to 2,000 parts per million.
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e The pHis 5.5 or less.

The SR 91 CIP (which includes the eastern portion of the SR 91 segment) Geotechnical Design Report
(URS, 2014) indicated that corrosive soils were encountered locally during the investigation. Based on
the ETC Section 13 Materials Report (Silverardo, 1997), predominantly noncorrosive materials were
encountered during the investigation.

Corrosion testing would be conducted during future phases of the project. During design, a corrosion
engineer would review the corrosion data and provide appropriate corrosion design recommendations.

5.7 Ground Settlement and Collapsible Soils

Ground settlement can occur when new loads are added to soil, or when a change in water levels results
in a decrease in pore water pressures within compressible soils. Collapsible soils consist predominantly
of sand- and silt-size particles arranged in a loose “honeycomb” structure. This loose structure is held
together by small amounts of water-softening cementing agents, such as clay or calcium carbonate.
When the soil becomes wet, these cementing agents soften and the honeycomb structure collapses and
generates ground settlement. Both conditions could potentially occur within the study area, in particular
within young alluvial sediments such as those which underlie SR 91 in the project area.

5.8 Expansive Materials

Expansive soils are clay-rich soils that swell and shrink with wetting and drying. The mineralogy and
percentage of clay-sized particles present within a soil determine the potential for expansive behavior.
The shrink-swell capacity of expansive soils can result in differential movement beneath foundations.
Bedrock units also can exhibit expansive properties due to the clay content within the bedrock. Clay-rich
soils and bedrock are locally present within the study area. Expansive soils are not uncommon, and can
be exported offsite or mixed with non-expansive soils to yield a material suitable for its intended
purpose.

Most of the proposed improvements will be founded in existing or new engineered fill. The existing fills
were placed in accordance with Caltrans guidelines, and expansive fills are not anticipated within 4 feet
of finished grade.

Between direct connector Stations 528+50 and 531+00 (“241DC5” Line), the alighment will be situated
atop cut in the Topanga and Vaqueros/Sespe formations. During the original construction of SR 241, the
Vaqueros/Sespe formation was observed to be locally highly expansive. Future geotechnical
investigations should evaluate the expansion potential of the Vaqueros/Sespe formation bedrock
exposed at or near subgrade.

5.9 Hazardous Materials

Please see the Initial Site Assessment prepared for the project (RBF, 2015).
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SECTION 6

Preliminary Recommendations and
Conclusions

The SR 241/SR 91 Express Lanes Connector Project is considered feasible from a geotechnical
standpoint. A generalized discussion of the geologic setting and potential geologic hazards covering the
study area is presented in Sections 3 through 5 of this report. The following is a discussion of preliminary
planning-level recommendations for the project, design-level geotechnical recommendations will be
presented in a future Geotechnical Design Report during the next phase of the project. Preliminary
geotechnical recommendations for the proposed structures, including the SR 91 median MSE walls, can
be found in the associated PFRs (CH2M, 2015a, 2015b, 2015c, 2015d).

A number of the potential geotechnical hazards discussed in Section 5 of this report, including some
secondary seismic hazards such as liquefaction will require additional investigation. These hazards are
common to California and can be mitigated by implementing the appropriate design measures. Future
geotechnical investigations will provide the needed geotechnical parameters to appropriately design the
project to account for the appropriate hazards. The project would be designed in accordance with
Caltrans Standard Specifications, which include general earthwork and grading specifications.

6.1 Retaining walls

The proposed retaining walls are summarized in Table 6-1 and are shown on the project plans in
Appendix A. Retaining walls will be designed in accordance with the LRFD method as specified in the
AASHTO LRFD Bridge Design Specifications (AASHTO, 2012), and California Amendments to AASHTO
LRFD Bridge Design Specifications (Caltrans, 2014).

The maximum retaining wall height for the project is on the order of 30 feet. For preliminary planning
purposes, Caltrans standard walls and MSE walls appear to be suitable retaining wall types. At the
locations where right-of-way is limited soldier pile walls can be considered, dependent on the subgrade
materials present. A soil-nail or tieback wall may be required where a retaining wall supports a relatively
high cutslope.

6.2 Cutslope South of Eastbound SR 91 (Station 1488+00
“EB91” Line)

The maximum cutslope for the project is in the vicinity of Station 1488+00 (“EB91” Line) where a
modification to the existing 1.5:1 h:v cutslope is proposed. The existing slope is performing well from a
global stability standpoint. The new slope will have a maximum height of 140 feet, similar to the height
of the existing cutslope in this area. Considering that the slope height will not increase, and the slope
will be regraded at 2:1 h:v inclination with terrace drains, it is anticipated that the slope will be stable.
The geology of this slope should be further evaluated during the next phase of the project to confirm
that adverse conditions are not present.

6.3 General Earthwork

Numerous subdrains have been constructed within SR 241 limits (see Section 4.2 and Appendix C), with
a number of the subdrains are located in areas of the proposed structures. The locations of these
subdrains in relation to proposed improvements should be evaluated as the project proceeds.
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SECTION 6 — PRELIMINARY RECOMMENDATIONS AND CONCLUSIONS

Based on the currently available layout of the proposed improvements, cuts and fills are expected to
reach design grades. This grading can be achieved using conventional earthwork methods.

The proposed lane additions along SR 241 and SR 91 will be underlain by artificial fill and bedrock. The
existing fills were placed in accordance with TCA and Caltrans guidelines, and expansive fills are not
anticipated within 4 feet of finished grade along the mainlines. Bedrock encountered near road grade
along the proposed connector may need to be removed or remediated if found to be expansive. Areas
of existing fill may need to be processed (scarified, moisture conditioned, and recompacted), or
overexcavated, dependent on the actual conditions observed.

Bridge embankments will be composed of sedimentary bedrock or new engineered fill, similar to the
existing SR 241/SR 91 mainline connectors. The embankments would be constructed in accordance with
Caltrans Standard Specifications.

6.4 Future Geotechnical Exploration and Investigations

Additional subsurface investigations will be required as the project proceeds. The purpose of the
investigations is to evaluate the subsurface conditions and provide geotechnical information for design
and construction of structural foundations and remedial earthwork. The following are recommended
explorations for the project:

e Cutslope south of eastbound SR 91, Station 1488 (“EB91” Line,): The slope should be investigated
to verify that favorable geologic structure exists. Downhole geologic structural data should be
collected and evaluated from two locations at the top of the slope, the depth of the borings should
extend below the toe of slope.

e Retaining Walls: For the retaining wall foundations, subsurface explorations would be conducted in
accordance with Section 10.4.2 of the American Association of State Highway and Transportation
Officials (AASHTO) Load and Resistance Factor Design (LRFD) Bridge Design Specifications
(AASHTO, 2012). A minimum of one exploration for each retaining wall is recommended. For
retaining walls more than 100 feet in length, exploration points will be spaced every 100 to 200 feet.
The depth of exploration will extend at least between one and two times the wall height.

For anchored and soil-nailed walls, additional exploration points in the anchorage zone are
recommended at a distance of 1.0 to 1.5 times the height of the wall behind the wall, spaced
at 100 to 200 feet.

e Bridge Foundations: See the PFR (CH2M, 2015a, 2015b, 2015¢c, 2015d )

o Roadway Design: Regularly spaced explorations should be conducted to evaluate the pavement and
subsurface soils for pavement design. The depth of exploration should be on the order of 10 feet
below grade.

All geotechnical explorations except those performed solely for roadway design should extend through
unsuitable strata such as soft, highly compressible soils, peat, highly organic materials, and loose coarse-
grained soils to reach competent material of suitable bearing strata.
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SECTION 7

Limitations

This DPGR has been prepared for the exclusive use of the Transportation Corridor Agencies and its
project partners for specific application to the SR 241/SR 91 Express Lanes Connector Project. The report
has been prepared in accordance with generally accepted geological and geotechnical engineering
practices. No other warranty, express or implied, is made.

The geotechnical and geological information contained in this report is based on data obtained from
review of available sources of information such as geological maps and documents, as-built plans, and
previous field investigations within the study area. The logs of soil and rock borings from the available
information indicate subsurface conditions only at specific locations and times, and only to the depths
penetrated. The borings do not necessarily reflect variations that could exist between locations or
possible changes that might take place with time and depth. These variations could change some of the
hazards discussed and geotechnical recommendations provided in this report. In addition, information
about faulting and seismicity is continually being advanced as new scientific work is carried out. These
studies could change the level of hazard from faulting and ground shaking, as well as associated hazards,
leading to either reduced or increased hazards. As these discoveries are made, the hazard evaluation for
the alternatives may require updating.

In the event that any change in the nature, design, or location of the alternatives occurs, conclusions
and recommendations of this report should not be considered valid unless such changes are reviewed,
and the conclusions of this report are modified or verified in writing by CH2M’s geotechnical staff.
CH2M is not responsible for any claims, damages, or liability associated with the reinterpretation or
reuse of the subsurface data in this report by others.
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TABLES

Table 4-1. Distance to Controlling Faults
SR 241/SR 91 Express Lane Connector Project, Orange County, California

Fault Id:::ilftit:\:l?cir::/Number Mmax (ril:rr:/?/aetai) Riup® Rig" R
Elsinore Fault Zone (Glen Ivy Section)/365 7.7 5 4.46 4.46 2.40
Elsinore Fault Zone (Whittier Section)/352 6.9 25 1.83 1.83 1.83
Elsinore Fault Zone (Chino Section)/355 6.6 1 6.13 0.29 8.01

2 Closest distance (in kilometers) to the fault rupture plane

b Closest distance (in kilometers) measured as the shortest horizontal distance to the surface projection of the rupture area
¢ Horizontal distance (in kilometers) to the fault trace or surface projection

mm/year = millimeters per year

Mmax = maximum moment magnitude
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Table 6-1. Proposed Retaining Walls 2
SR 241/SR 91 Express Lane Connector Project, Orange County, California

Maximum . .
Station/Line® Location Length Height Cut/Fil Supporting
(feet) Wall Structure
(feet)

1441 to 1465/”EB91” SR 91 Median Westbound 1400 15 Fill Bridge Approach

1441 to 1465/“EB91” SR 91 Median Eastbound 1400 15 Fill Bridge Approach

270 to 296/7241DC3” SR 91 Median 2600 6 Fill Roadway and Barrier

" ” Slope outside SR 91 . .

1504 to 1514/”EB91 Eastbound Outside Shoulder 1200 30 Fill Roadway Widening

882/”B” to 507/”241DC5” SR 241 Southbound Median 2500 15 Cut/Fill Roadway Widening

@ All measurements are approximate
@ See Appendix A
SR = State Route
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] 0 I1.4 [Z) --Same as ot 40 feet, recdlsh Inches 0D HSA to woter table. : : ond with some coorss grains T
360 120 brown-0t-bot tom.of. 800 | e = Below woter 1able, boring drllled : ... SILIV SAND (SMJ, brown, very . SANDSTONE, ye!lowlsh brown
B e -0t -of- GERW WTHR 4T TRENFPTEons BT D0V e AL g jmalst. medium dense, fire fa T |E DFITT brmnr CASLAE AL L
3 Fee dium grained, sondy ci at top
. T (L Vi T TSUY. brown, wat, fo t’,:, somoier y el ‘ brown fo yel low-brown,
meclun denss, fine to medium R TSPY. DBrown wot, very dense, fine to coorse
grolned, groy, micaceous (oI 36756114} '{70] Tt rae iU aensa fine to mad)um SEy grained, some fine gravel
WELL GRADED SAND WITH SILT ; grained BOH 121.5’ ON 4/6/95 ~-Same os at |15 feet
350 i U SH-5M} ;- DrOWN, Wety -Med UM ABNBE; -t - - PP ¥ - 4 W — A Some-Os-at45-fatibrown;— —-— 5 O—WATER.AL 43 FEET,. -Boring.terminoted ot..121.5. feet-
fine to coorse gralned, trace of [140] 30 111217 ] s11ght Iy cemented, very dense, TOTAL DEPTH « 121.5 FEET. and backfllled with
gravel to 0.5 Inch In size flne to coorse gralned vith some cemant -bentonite slurry
--Some as ot 55 feet, dense, thin fine gravel to 0.5 Inch In size Boring Initiglly drilled os 8° OO0
Q!
tayer of fine gravel on top of m E --Same as at 50 feet, no HSA to water toble. Below woter
sompler ] cementat lon table, boring drilled as RW with
340 G s Y (GP), brown, gray ond_ . = 340 4 --Some as at 55 feet, dense, fine 4" tricone bit.
S ‘reddlsh brown, dense, flne groined, T Tze 2.5 T 3 18] to coarse grolned T - T
1o, 8] some coarsa gravel to one Inch In
8! ze % nsea,
--Orl 1§ chotter at 69 feet 1
R st
AL [
STATIONING
I L I U I i i | i ¥ | I 1 1
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ST MILES [|SHEET TOTAL
D1ST| COUNT ROUTE
NOTE: "2 Y zl;l TOTAL PROJECT | MO SHEETS)
o BENCHMARK: 3R 6!A 80, MSL ELEV. 406.173. "*B* LINE PROPOSED OFF RAMP Ora
g i R ABOUT 1.0 MILE EAST ALONG RIVERSIDE FREEWAY ~
ig T B | FROM ITS INTERSECTION WITH GYPSUM CANYON RD. ~ ETW - *B* LINE © @AM//I Zz -
§= gg g TO A CONCRETE BOX CULVERT UNDERCROSSING THE FWY., ~ ISTERED GEOTECHN I CAL ENG INEER
s 8 N 112.5 FT. SOUTH OF SOUTH EDGE OF PAVED SHOULDER
! 85 §l: | OF FWY., ON SOUTH END OF A 7.0 FT. LONG HEADWALL EXISTING GYPSUM CANYON ROAD
ozt &3 |OF 6,0 FT, BY 5.0 FT, BOX CULVERT, A DIVISION OF PLANS APPR =
: .s& 3|z | HIGHWAYS DISK 2.25 INS. DIA. ~ SRS IRV
{ . R ~ CH2ZM HILL
1y - e 9 ~ 2510 RED HILL AVENUE
ST | & SANTA ANA, CA 92705
- ¢ 3 LEGEND ~ EXISTING ON RAMP ~ 2
LT d EELENY ~ Tha Stafe of Callfornia or Ifs offcers o agen's shall nof be responsibie for
D BENT the occuracy or complefeness of electronic caples of th's plan shoet
ges . HOLLOW-STEM AUGER/ROTARY WASH BORING —= ~ .
g:i%i (DONE BY OTHERS) W ~
2k 7.
g ) %0 BENT 5 ~
5 HOLLOW-STEM AUGER/ROTARY WASH ~~ -~
H BORINGS (DONE BY CH2M HILL) RW8520 1G] ~ _ -
¢ K RW8521 BEnT ¢ -
§ s / ~= 35 —_—
s P ! RW-8415
2 9.2 B g "C" LINE Bey
8 iy 2 RW8548 RW8522 O i
LR LI B 3 7
!is g & ! 0 !
F] 5 ETW - 'C" LINE
g 3
i / 3
8
i
: o GROUND SURFACE ALONG WS 3
H 18 H CONNECTOR OC ("WS" LINE) g
FH I PLAN
gig._ g \ SCALE :+ I* = 50°
a3k o = B} i
ferd B3p 2
5l . A U S T [Tt 0 e roP B S o ) i T e e TP Y B Tt i e i o R ity
T 3 Surfoce material consists of m\ /// N B “:I‘qem st:mmor::/m du:r':or%ds :;:::‘f:lk Ic‘r'\‘dsr;‘o' fe’::co;arwm‘:::“::r'y' It
N . ARYIFICIAL FILL (Qof)e SILYY SAND (SM), 1ight yellowish brown, dry,
o ; ”HZE ] fine to medium graolned sond
| POORLY CRADED SAND e i ver:
- g g 400 T — _________'___ ___'; :_ --qunf ye!lowlsn brown, dry, medium aenaa fine to medium N medium grained, lm(osr';,edd..:!qlh::yeyrsug:l;rhaeemp 2:"8*5 Ireu:rze:”n"
- ] E < S —graTRed sand” At Y tn-gize; /
# --Drili guttings show places of gravel of 98 feet
3 ] --Some as ot 5 feet, except medlum groined, trace gravel * .
? § 3 é § g dense, flne to medlium gralned, trace sfl
5. 3§ 8 £3 - v WELL GRADED SAND WITH SILT (SW-SMi, . .
b : i3 HES .= e fine ro modten 300 L okt e ST "ok SoveT
PEogfs E ke R S, 11ont yollovien brown, dry. (ORI S, D A M s ot ac s 79 8 et erae” ™
@E © @@@@@ --Dri1ll chatter ot (14 feet
« E " --Same 03 at 20 feet, troce grovel [[4o] 30 Fa8/i0Y1.4 mq_mmn_egg!n (07) whitlsh groy, molst, very dense, fine
B Zle gt 380 —2=DrLil.cuttings. Ind1cote .gravel 290 - Grovel, some medium gralned sond
3 ol - w
g 3 g ° ; § § § --Soms as ot 25 feet, with gravel up to 0.5 Inches In size (%030 [ 88 ] 25.‘:“E utxl'r\'eqmo‘:h\:n”':hcmo 'c:":zl%'e%‘:"mo;...tnr:cp:’fslm?n coorae gravel,
5 2§ 88 3k« . X A
s Bidygiaail|, G 2 e e, rattun 0 o wlees - 280 gk ol SRetar 1 1
EE. a = S B SILTY SAND (SNi™Wifh ¥ines cov :
= N YAQUEROS/SESPE_FORMATION (Tvsds . 3
2 @ @ @ @ @ @ @ w,g:mo :,":: g:m dry.medium dense. medium grained sond, e damp, cioyey sond, troce gravel s:;‘l’::gfmdwk redaten prown
--Drili cuttings show GRAVEL (GP)wlith flnes content increcsing
§ g 360 %;.%x_cux TCL1, 11ght brown,sligntly moist, stiff, fine grained o _\:};?g?”m [—
-] & 1360 . o BONIG £ toat-driling-mud:-Hole-caved-in-+o—obout-125-feat 1
8 I TTR N SANOSTOIE, fight whitlsh gray, dry, very dense with fine groined sond
g £ 2dgd I 1 Bz TSP1, dork brown, wef, madium r
d Hg g “ d § ‘g £ 2 dense, modium grained sond, troce 8lit ¢
g Ty i 31 a s (0] 36 [ 46 [1.4] E i 4 ;;:Tm:::dllohf whitish gray, dry, very dense with fine
.;;, - i 350 - e it i - = 260
5 E ME (I TETES] e S e e et 1 +1i8 bor Ing teel occastonal dork reddian brown spots [
z --Grayish brown with white spots, BORING TERMINATED AT IS0FT. Boring Inltilally drilied with B lnch OD HSA to woter tcble
E ; 4 m a3 42—'5—] @._‘Y:z;\e:,?:,_“,::d;m gralned sand, trace silt, troce gravel up to 0.5 :7:0\1 woter taoble boring orilled os RW with 4 Inch tricone
" 3 o5 § 2 s .E .8 i |340 T A T ety P b e i e g [‘ e e 2 (e L S e s R OOt~ LTSS i LU S e S L e S gt .
g z = é"‘ . ':'u é"' jﬁ gg E [a0] 30 [ 76 J2.5] " {14113 17] angular gravel up to | Inch In size. trace silt
) 2 2§83 3 g8¢ a o CLAYEY GRAYEL WITH SAND (GC). dork brown. wet, medium cense, fine
A g g 3 Ea i3sd 1 LT8R B AT I mataES) @-\?.";m""’,‘;’"M“,,'E,,"',“,;’n' e ',,",‘“J.“.,":J,,.m
N\ S Y [N ) POORLY - GRADED-SAND~(5P o e bimGonSe,
NEENEMELEE 330 — || — LGB S Lyt prromnwer—demae—— |
. ] et, dense, .medlun gralned aonsap sul,ccclelcrr yalloutsn brown,
" - x g et
gE ol 8l lolalelal . |B o212 [ieofosol a6 [v.4f . {17] M&W 1ya||ov1ahbrown wet, PROFILE — 3
I L IN NN 2 A 320 e - ..._._dense, coorse Qrained sond, grovel’ up for Tineh in a1z HORIZONTAL. SCALE 2 L = 50
= §§°ve=§ ;E“'-ez STATIONING VERTICAL SCALE : 1* = 10’
35 3 ola i 8 L TTE 'CWS® LINE) 5935 ‘ ' ' ' 5940 ' ' ' . 5945 ! '
gola gl ¥(glat HHEERSER rmm—
8 §=;§s§3 o) 2 RISk R DRAWN B | J. CRAWLEY CHZM HILL TRANSPORTAT | ON MICHAEL ENDRES ss-194r] WS CONNECTOR OVERCROSSING
sal IR P LR oS UL
‘é‘ - ; i 4 >, 4 CALTRANS DESIGN OVERS IGHY FIELD INVESTIGATOR CORR I DOR AGENC I Es TCA PROJECT MANAGER POST MILE
g CHECKED BY| S. JAGANNATH o __3/30/95 39-02 LOG OF TEST BORINGS a2- 11
ORIGINAL SCALE IN INces | T | T [ T cu DISREGARD FRINTS BEARING REVISION DATES (PRELIMINARY STAGE ONLY) SHEET
FOR REDUCED PLANS 0 | 2 3 EA EARLIER REVISION DATES — [6/12]11/1] | [T 1 | 3 | o




POST MILES [SHEET TOTAL
D1ST| COUNTY ROUTE
NOTE: TOTAL_PROJECT | NO. |SHEETS
X BENCHMARK: 3R 61A 80, MSL ELEV. 406. I73. B LINE PROPOSED OF F “RAMP 12| Ora 23!
£ i . ABOUT 1,0 MILE EAST ALONG RIVERSIDE FREEWAY ~
FH S B | FROM ITS INTERSECTION WITH GYPSUM CANYON RD. ~ ETW - *B* LINE © Wﬂ%
Eo §§ £ TO A CONCRETE BOX CULVERT UNDERCROSSING THE FWwY., ~ ISTERED GEOTECHN | CAL ENG INEER
' g3 5_ 112.5 FT. SOUTH OF SOUTH EDGE OF PAVED SHOULDER
H 825 £|f | OF FWY., ON SOUTH END OF A 7.0 FT. LONG HEADWALL EXISTING GYPSUM CANYON ROAD
ogg |3 | OF 6.0 FT. BY 5.0 FT. BOX CULVERT, A DIVISION OF PLANS APPROVALDATE
g .c§ %[z | HIGHWAYS DISK 2.25 INS. DIA. ~
g R i ol® ~ CH2M HILL
[ - <2 ~ 2510 RED HILL AVENUE
SR B & SANTA ANA, CA 92705
g%‘g g 8 LEGEND ~ EXISTING ON RAMP ~ .
.;g. ° _— BE NT ~ The State of Callforrl; or Ilsdafggr.;gr agents osﬁ;’ nol be remxslbla for
- HOLLOW-STEM AUGER/ROTARY WASH BORING == ~ the accuracy or complofenass ranic coples of Ihis plon sheel.
%;g%g (DONE BY OTHERS) 1 ~
FELE 9. ~
n v
< HOLLOW-STEM AUGER/ROTARY WASH BORINGS ~~ 7 -
g (DONE BY CH2M HILL) RW§520 g N ~ - g T
: RW8521 BENT ¢ - e
§ : I~ ~ 7 ,,/
s El o y o' LINE ! RW-8415 7
g 1.2 3 B¢, !
& 29 RWB522 Nr 4
;I [T RW8546 O3 V.
guka ®° H - <l 1 7 /
TH i N, i PROPOSED ON RAMP
F ; ETW - *C* LINE /
i H x /’ BEN;-
38 3 x PR
- R GROUND SURFACE ALONG WS / ''p 7
5 i E g § CONNECTOR OC ("WS*" LINE) / 1
=5 £ /
] r— . &
£ 5! :5 ¢ = l
R | gif E— S | PLAN
§ 55-.— § 2 §'§' h B / \ W SCALE = 1* = 50’ |
£y3k z 8% a ' :
HiRHE g5 Rwes2! \ !
Bars = fa ELEV. 401.9° ol 4" Surface moterlal consists of poved 4 Inch asphalt concrete T
400 I md_e;l_t:_lq by At':uss_ Epoi:_s_e_ N P— - J 320222 At 4 __: EQORLY GRARED SRA {CP), brown, wet, very dense, fine 400 RV:RS
EEL to medium grolned - ABTIFICIAL FILL_(Qafls
m . Im --Brown, molist, medium dense at 5 feet. Few potches of
a 1] Iightly cemented, gray, fine to madium grainad sand H =-Gravel in cuttings from 90 to 105 feet B
g :
. E 390 (oo Tze T2l |11 2] S5elow brown ot 13 feet. coarse send, fow srovel 340 sl ——————=-Very.dense_at_105 feet, flne_grovelsomesand— 390 : B ae. Wit Acaracan bioug L) Porous: dense. fine to
g sp il mrETEEi 6 G , T -doowy cnartar ot 108 fee D gurswo oo, e eyemren. ecayoran strecis
2 ¥ - . . t. t .
g ';- g § § Q 25‘ T4 T. ) ggﬁeg?é?’é:%'n%:%é:g?éé?éizg %:zmn';gﬁuslézy':' (2] --Non-porous, dense, fine gralned with scottered gravel slzes,
E : g g § § gg 380 ';“?Tm-sﬁ?rm?mrfﬁﬁa’_ﬁ‘f—'mﬂm 300 380 aray_calered, sondstone_chips
@ A H of dry groy micoceous siit; coorse groveiin cuttings N i
£ 14 7073 1 107l 1 SILTY SAND (SM), 1lght gray ond i1ght brown, molst, very TOPANGA FORMATION (Tt): SANDSTONE. blue-gray., molst, . ..".‘T,“&%’L:"&".‘.‘.%n'i’L’}g";","c‘%?.f'.".""{n 1rf'lr:: gfmslcr:‘r.:farm“k
@ B '3 @ @ @ @ @ L) dense, fine gralned sond --Blue groy cuttings ot 119 feet. ; 2 )
[ | ) EGH I TR R B POURLY_GRADED. SAND - ; : - - VAQUEROS/SESPE FORMATION (Tvsls SANDSTONE. , 14 1,4 SILT (ML), dork gray, molst, moderately denss, nonplastic
2 g 2 e 370 T o = yery :;'ﬁ“f"’gm" ,:,?;:,“:L',L"I?;:o,??' ?;“,“;‘?3:2‘%@———“—290 T RO TR YTV naTst. dense. TTontly camented, f1ns < O sy ,’ 370
= o I 5 & - S o eet, some flne grove! to nch In size, 8 " 2 Al ) R
§354:38 3 et e becaming cocrssr with dastn NS TETHINETES £1 180.8 TEET —mortog tariiociie oY, 1108, fent. Dl 1120, Tene (OLODEILAE SFS Ahrua oo moony (i S0, (500, Lad" 22ainiths
-k RN : --8rown, wet, very dense, medium to codrse grained, with slurry with tremmie pipe, ospholt colo . 3
& o i § § é E g 3 ? E 360 (46 3o Tio0]1.4 - B igg;sefgzg:elllnfo 2.5 Inches In size, some fline grained aan <en @Dﬂm E --No recovery, driller Indicates hord dritling
s " * - T ] - ~Z0r111ing chatter ot 36 fest ki 20t :
I CPOYR0000 m— - Eosier diIiing ot 31 fes? ] WELL GRADED SAND WiTH GRAYEL (SW), groylsn-brown, molst, very
TODTIRTES, | |5 [ e R g R T L SOKD S ML B T ST T
! 1.5 in slze, some fine grained sond rings

--No recovery

g T T : e 15 "POORLY GRADED GRAVEL (GP), graylish-brown, moisf, very dense, ’

g § g 350 — * ==Elne-gravel-in-cuttings.10.41foet e & (SP), gray-brown, molst, very dense /
- . (CL), olive brown, molst, hard, fine grained sond, mw > . . .

A > w lmed to coarse qQroined
% -E jg §§ 5 Ea g g g (740] 0076 T3S AT TS medium plastic clay, sond content Increosing with depth
2 ] =§ g = 3 g vt ® . --Fine gravel from 52 to 55 feet
w .d . . = 5 o POCRLY EBZEEE SAND (5P1, Drown, wet, very dense, medium
2 d 5§83 & 4 2 3 8 & [EEEIRD = ﬁ POORLY GRADED GRAVEL (GP),groylsh-brown, molst, very dense, '_
< 140] 30 [6&/6° 1, 4FIH 12 gralned, l1ttle gravel to | Inch In slze, trace silt
: NEEBNEms 340 — ==F Ing~QroveT and Neavy-ur 1 TIIng-cnot ter-at-60-feetr ~ - \Eglgﬁ;:,%:."““r"z‘;"; 39+ ?‘,"’x Lodad and.of lgneous_oclgla l‘
5 - o (SM), brown, molst,very dense, fine qralned sand. ) POORLY GRADFDO_ SAND (SP7.graysh-brown, moTsf, very denss, /—

v . m
z [1401 30 Troo/6T2. 5% - 5] TSP1, brown, moist, very dense, fine 10 fine groined
= o medlum gralned, troce siit, trace grove! to | Inch In slze . grayish-brown, mofsf, very densa,
3 a E‘ r --Very dense ot 65 fest, troce grovel to | Inch In slze 8 Nnoe;:e?\ec?.}ogfslaonq(olEn:cgﬁlr::lf'Ir;no?f“:hT‘::'ufq:lnvos indicates
= T 5 Y . g -

s| 3 o 5. 2.8 8 |330 COIRTEEDLGAHI] 6 i CRADEO-SARD-¥ITH-SILT- AND-GRAVEL-{SW-5W)y -brown.-vary st or

g $2 3 & £32. ;g N molst, very denss, fine to medium groined, with grovel to * POORLY GRADED GRAVEL (GP}
] z - 300 9 37 L8 x I Inch In §ize, dork brown siitstone fragments to 0.5 Inch 140] 30 [10070°i 1.4} o'y 9 ]
] g 7 g8 3z 2 g%ggfs 3 In slze .
w i 4 8':‘5 P s.é S.§ a.g i --Driliing chatter at 71 feet e

1 10070, 1. 101 Boring terminoted ot 715 feet
N S2IN -; mm -5t 15 --Few cobbles greater thon 2.5 inches In size ot B0 feet 290 BOH_T5..0%..ON.6/0 148! Groung water not megsured
NEENSMEEDE | 320 PROFILE ey BORING TEMINATED AT 75 FEET
8 - - ==Drilling chatter at 87 feet HORIZONTAL SCALE : I* = 50°
gzl ol B[ Lelelelsl ] [llele VERTICAL SCALE + I* = 10
<v E SEfdsl £ ST
exle B Elolilld ) E o STATIONING
Z T g T L T T T T T T T T T T T
gafo 3 el N R (TWS” LINE) 5935 5940 5945
S e BRIDGE_NO
$&la —._g-i-i g-gg- v1<|ol e
S E:;giih 5"{'3§§.;§ DRAWN BY J. CRAWLEY CH2M HILL TRANSPORTAT | ON M1 CHAEL ENDRES 55-794F WS CONNECTOR OVERCROSS|NG
gé é H 3 H é ke H CALTRANS DESIGN OVERSIGHT FIELD INVESTIGATOR CORRIDOR AGENCIES CA PROJICT MANAGER I FoST WMILE
3 CcHECKED BY| S. JAGANNATH oare 6/1/95 39,02 LOG OF TEST BOR l NGS 2- 13
ORIGINAL SCALE IN INches | ' [ 1 cu DISREGARD PRINTS BEARING REVISION DATES (PRELIMINARY STAGE ONLY) SHEET
FOR REDUCED PLANS 0 1 2 3 Ea EARLIER REVISION DATES — lg/12[11/1 J J I J 4 |o




NOTE: D1ST| COUNTY ROUTE TOTAL PHOJECT SW%E.TsLogrzﬁ'Ls
. BENCHMARK: 3R 61A 80, MSL ELEV. 406.173. "B* LINE PROPOSED OFF RAMP 124 Ora 231
§= ; n ABOUT 1.0 MILE EAST ALONG RIVERSIDE FREEWAY
3i 2 B | FROM ITS INTERSECTION WITH GYPSUM CANYON RD. N ETW - *B* LINE © @w%%
55 §§ H TO A CONCRETE BOX CULVERT UNDERCROSSING THE FWy., ~ | STERED GEOTECHN I CAL ENG INEER
g ¥z g2 8. 112.5 FT. SOUTH OF SOUTH EDGE OF PAVED SHOULDER
: g5 g|: | OF FWY., ON SOUTH END OF A 7.0 FT. LONG HEADWALL EXISTING GYPSUM CANYON ROAD
et I HEAS SR b
¢ R R CH2M HILL
3 5 5 .g i 9 o 2510 RED HILL AVENUE
gg § L LEGEND EXISTING ON RAMP N SANTA ANA, CA 92705
i;gi “ — BENT The State of Callfornia or Its of ficers or agents shall not be responsibie for
§§E§‘ HOLLOW-STEM AUGER/ROTARY WASH BORING == the accuracy or completeness of electronic caples of Ihs plan sheel.
EPEEE (DONE BY OTHERS) A 1
g !iafa 'l
e S
5 HOLLOW-STEM AUGER/ROTARY WASH ‘, 8520 -
e BORINGS (DONE BY CH2M HILL) /"
v.
g 9 e
-
) Fa | /
g 1.0 8 |
g R TR "C* LINE 4
-85 &% H H /
HEH i 7 PROPOSED ON RAMP
H § ETW - *C* LINE
y : / 3 SV IBfIVr 8
g GROUND SURFACE ALONG WS J / 0‘7
§ CONNECTOR OC (°"WS" LINE) / !
< / o
) - § 3 p: I,’
é K = 7
slgkh | i PLAN
sde. & § 32 SCALE + 1° = 50°
Y ugi = §§
HIH R
400 /N eme—""]
e /
3 ELEV. 390 E  RW8522 ———
= g ; 390 LEV. | {a]fm) Surface matarinl_conalata. of. ST 330 V/m——_— 290 W T YW TR N
® ] ARTAF ICIAL FILL tQofls SILTY SAND 36 —tght
§ s 2 8 ds Y Jat e ey aome. 211 semn g aver i b, e, vacy s, fine oroifed
a 2 e g oz AT WELL_GRADED SAND WITH SILY (SW-SM), |ight (1301730 Jiter2{ 1. 4] --Same os ot 100 feet, except graylsh/reddish brown spota,
- 8 ¥ ¥ A1 tSM), 11ght yellowlsh brown, stightly groy. wet, medium dense. gravel up to 0.5 pleces of gravel
. 8388,
= g M § §; 380 —— (aEeTsEEallL T e moist, loose, flne gralned sond, trace grovel Inches in slze L nan i - L e
g B & : ST P e Y i P 4 T t st +
§ i " § . X ETN R EE m,‘ﬂh;'ﬁ&m'ﬁ%mﬂm' ::I-Lg:“y -<Oriil chotter at 74 feet ~-Same as at 105 feat
(EET) TN PR TR v POORLY GRADED SAND w
oH ®e0606 Auuy.um_(mx_::l :' FOORLY GRADED S (5P, T1GhT yary denge. medium arolned sand. race” : “~Heovy grill chatter of 145 fest
¢ .E.' ¢ g : 370 T __‘_1, mmu:nnz‘x:d :mg ?::ﬂl:: ::”maa um gense, -] -‘sm"—‘”—m‘.’sﬁ,’e tthege 6 {140 T30 Tioo2i. 4 r‘_ L 24} ﬁnghf ::ddlsh bCT. ﬁfa of or'z«: c‘:l?fu cwae gralned sond|™
- ; i 7 g . . Bwlwﬂd&:\;l’]ﬂﬂ:l;“bm‘ i 18. 55 feet. Backf!1led with cement-bentonite slurry
g 3 5 ; : 8 Y ] --Some os [5 feet, except |lght brown ] Boring inltiolly driiied with 8700 HSA to water tabie. Below
- & 4 F w 2 [eor30Tz5 I1.4) - [6] © __gome os at 20 feet. trace grave! Gapl30 (70 [1. 4] - - [[i8] --Same as ot B0 feet, except medium grained water toble, boring driiled as RW with 4* tricone bit.
U ‘§ § § © § 3 -;‘ § ] %1,25“,“3%;,-5 sond, with gravel up to 1 Inch In slize
A N € & | 360 ——— (WCOLIETESIC T 6 POOALY-CRADED SAND-WITH SILTT 300~ IEATZS] 5] OrHri—chotter—at-g9—feet
2 - @ @ S @ @ ] ;g;“:oo#mf:g ’2?‘.’4”'" dense, medium gralned sond, --No recovery of the sampie
® CAVICA) TA0 0 [ 3241 8] --SILT (MH). ond grovel In shoe [— m:"?m oY md:nsl I|I: 323&'(25)”.78:: Brown, wet
g g § 350 —- Y e — 5 LI ONT AN, waT, densa. = ‘i?i Z?Eié;f;;f’?&:.’ 5770 025 tnch, medium
a 8 4 ;g 32 medlum gralned sond, Somé grovél, trace sITT I l or 11 chotter ot 98 feot
o ¥ LA -2 g g g N --Increasing grave! with depth
8| Zg282:% 3 % & 2 (403012214} 1 (2]
1 o: §§ AR ERE o T L
! sEbemomms | - - iy st B =
5 I odtun dande, <16 +2 aadium arained |
x 0 9 . ] IPOORLY GRADED SAND . . .
= - ., = X :Z] cense 1o very mnse.‘s:;dl&mq:o?;::“san:.'“
3 2 4 troce flne grovel
s| 3 wnz 5oz §,88 | 330 ———(OLICIIETE SIS TIILION ) POORLY-GRADED- P p—
R AR = salioriin o, vt madlin ceae. Fi
8 3 z288: 3 gfiggg H - 3 SPT. TTORT gray, weT, medium
-+ & " SE E i S.;S sg 35 3- dense, medlium groined sond, troce fine grovel
EEME@E --Dr1ii chotter at 63 feet
PROFILE
P HOR!1ZONTAL SCALE ¢+ 1* = 50’
gz ol Bllelelels] |B[elelelel VERTICAL SCALE 1 17 = 10’
rele SEllilelalll ) Ejeltelolels STATIONING ] l 1 ' I l
222 ,g: i vg; (*WS* LINE) 5935 5940 ' ' ' ' 5945 ' '
3 - -
epld ol SELIELD Rl [ BRIDGE NO. |
=2 1H] & [213 at 2 12cleik]zlP
S BN HRE SRR ORaWN BY | J. CRAWLEY CH2M HILL TRANSPORTAT | ON MICHAEL ENDRES ss-79as | WS CONNECTION OVERCROSSING
ga E > !" E é > £ CALTRANS DESIGN OVERS IGHY FIELD INVESTIGATOR CORR | DOR AGENC [ ES TCA PROJECT MAMAGER POST NMILE |
§ oeco ] . WCAWTH | aszeres Seor | LOG OF TEST BORINGS 215
J.
ORIGINAL SCALE IN INCHES | ! [ 1 | tu DISREGARD FRINTS BEARING REVISION DATES (PREL IMINARY STAGE _ONLY) SREET
FOR REDUCED PLANS o . 2 s EA EARLIER REVISION DATES ——= [6/12]11/1 | [ [ ] s | 10




D 1ST) COUNTY ROUTE TOTAETPROLEE%T s'ﬁ%E.TsL%}::érlé
THE DATA INCLUDED ON THIS LOG OF TEST
. BORINGS HAS BEEN EXTRACTED FROM THE EXISTING GYPSUM CANYON ROAD 12 Ora 231
i . GEOTECHNICAL/MATERIALS REPORT FOR TCA PROPOSED OFF RAMP
i I CONTRACT NO. E94-0I. THIS REPORT WAS ISsue0 | A4 N[ L R
sf §! - BY KLEINFELDER, INC. ON MARCH 17, 1994, | o N T ) STERED GEOTECHN | CAL ENG INEER
as i £ CH2M HILL HAS UNDERTAKEN A REVIEW OF THE ,§
{ fs 80 4z | |REFERENCED INFORMATION AND CONSIDERS IT
. 83 §f: APPRCS)PRééTE_E, F?R THE DESlgNZOF L) OVERCRgSSING
ogf E[3 NO. (S) -794F. HOWEVER CH2M HILL DOES NOT
: .28 §|z | |GUARANTEE THE ACCURACY AND COMPLETENESS N EoAS ATRROVALDATE
i N i« OF THE ORIGINAL BORING DATA. EXISTING ON RAMP hY ggfg EEBLWLL AVENUE
2 3 .z \
§§;§ : f NOTE: RWB8416 \\ SANTA ANA, CA 92705
£ S 4 —— <
$el3 BENCHMARK: 3R 61A 80, MSL ELEV. 406. 173. - @ The Stafe of Callfornla or lls officers or agents shall nal be responsible for
jioge ABOUT 1.0 MILE EAST ALONG RIVERSIDE FREEWAY : - @ 1o goauracy o conpletonsss of electrontc coples of In's plon shee.
HEH FROM ITS INTERSECTION WITH GYPSUM CANYON RD. RW8415
g ate TO A CONCRETE BOX CULVERT UNDERCROSSING THE FWY., m BENT 7
c 112.5 FT. SOUTH OF SOUTH EDGE OF PAVED SHOULDER -1
3 OF FWY., ON SOUTH END OF A 7.0 FT. LONG HEADWALL RW8522
8 OF 6.0 FT. BY 5.0 FT. BOX CULVERT, A DIVISION OF . ('Gi ,
2 HIGHWAYS DISK 2.25 INS. DIA. — o V4
g s LEGEND RW8546
5 Ea =
2 1.f ] HOLLOW-STEM AUGER/ROTARY WASH BORING
8 245y 5; 3 (DONE BY OTHERS)
- go¥zal g g
=8 H H - GROUND SURFACE ALONG
55_ i ] HOLLOW-STEM AUGER/ROTARY WASH BORINGS WS CONNECTOR OC (WS® LINE)
£ E ( BY CH2M HILL)
: Ty T —~_ ey
FR ]
N\ by ] i }
B N 1401 30 J1057/127}1.4]] PQORLY GRADED GRAVEL WITH SAND
[l &) 8 s 5 - Wik X i
£ i 3 : § > ; — ?;? ?ncg |nyslze?uo;\g°lg:eon:pof°
Y 2'% l ;gg 390 - ELEV. 389.0% 3. RV£84IS i R 390-—ELEV:-3B7.0 ,__é_@,/ RW8549 300 ‘3.:.'3.‘.____,#2};2;3_;;"3'"- medium to_coarse
g;g: : § (40T 30T 1412, 57] . m _WARIILLLLAL_LLLL_(QQIM. (a0 36 [oa7E ST ab ™. --Increase in rig chotter at 72
$8 ¢ o« ° 25 o 2 41 104/8.5°]1. 41, OE fest, cuttings ore gravel probably
Buwld !.g 2¥ {SM), medium dense, brown, molist, FIH ®,® derived from lorger cobblas of
_ RO, -y oS R e A L O Y N§0._RRCOMS...£1n8. 10 merium. oralmn --Cuttings s coarse grave
380 ] 332%3”35&'"332 T:g:::mof aln 380 —\%fggocggg?gzultwngve? meslm.ocalned. 290 ? sized Ibgeéas"r'iibierlal grl ITing
--Loose ot 7.5 feet (40130 6 [1.4 '.-. siow
% --Medlum dense at 10 feet ALLUVIUM (0ai)s SANDY SILT (ML) (1301 30 [ 5070°]1.4 f|?\E] ;;cmtlnqsldecr?oa? in s:zs to @
o b ne gravel, drilling still slow
5 ¥ = A
2 S S AL WELL_GRADED _SAND._(SW) INTERLAYERED : BEDROCK: VAGUERQS-SESPE FORWATION
) g5 370 g e ——— 370 [(OI30T 8 Traf; L -CRADED SAND (W) INTERLAYERED | 280 raoTSoTromrs el CKi VAQUEROS-SFSPE FORVATION . e
i non-por . fl t d ined.
! s il TSR ] e h Tt ™ [ A coneaasts. o a1 Ting.
: :_. é g E -g _§ E ” :3: _sd[L[V SA':Q[ r'(‘fhld), brown, l:.u')ls?,f medium . ot gg;:nlg?qig:grs\'e g‘r;:\éne?ﬂlmn?égggus
g i po— T L S L p— lanse. S [o! Y...pOr-OuUS. nea. 0. .70 S closts.
-§‘ s g g g § gg 360 aI'8) 360 CHC medium graoined with occasional gravel il (@0 %] T 2 ] | SILTY_SANDSTONE, Iight green,
" p " g >;1" 140 330’:0:’2/: ol'.40N 6/2;/595 molst, non-porous, hord, friable,
o . 1 , flne t 1
oJa! o ®eO66 LN} --Very cense at 35 fest (140] 30 [ 79 T1.4] --Cuttings are gravelly and appear to :gg:nzdfso;'lr:g“ are V:lr:‘egouurr\'ded
8 g3ez: 350 ) e 350 be der ived fron larger Igneous C-Siiohtiy dorker green color |
TR EEEE E¥a) ~~Some cobbles and §11t at 40 feet (T4 30 [ 88/ Z ALl 6] chotter persistant - . . Bor tng f1118a with 3-1non BYC for
] g I I » H L] RAl AND (SWi, fignt gray, selsmic veloclty measurement,
5 g g 3Ry NN --FIna to mecium grolned ot 44.5 3 molst, dense, slightly porous, coarse --Anular vold bockfltied with
¢ § 4 & 3 5 § feot 1401 30 [100/11°[1.4 T to flne grained, gravel present ot Qrout
. H H {raof 30 o671 1 1.4 1 7] r
& 7 ig gl = 8§ 3 & 5 340 - ok s e Fomr B . R — 340 *°Se3:c§§"‘,3§§ SRGFTeF ]
F] = o @ 14 --Dense ot . e ‘--
: 3 POORLY GRADED SAND (SP1, TTght .
@ @ q @ @ . @ @ ) 157 --Very dense at 54 feet AL mol?f o eoaree orata DOFOSB. o
medium to coars 1 d neat t
g‘ g 9 330 330 mm T3 5 chcso'npler. ?'n: ggl::d O:oTheoglﬂ
_ 8 . % 5 R L 101 O & -0 E—— cosionci--grave+
g E j§ §§ 5 ':- 'i g g - - ~--Medium to coarse gralined, with gravel
2 d¥280 53 4 5 uw b B b
s wdgsdgu i3 EECRTRILA. HI o earegs e o'
g % 1H}HH\ I]IH]ME 320 A _I'4 , E _____ LA AN e i = i ) s s e b e 320 ] ... E ——wrs NG to-med tomgratried - sang-———— e et =
g - d TS BATLE] [15) :
“ % o3 % 2.5 £.8 8 30 - B RSN |7 SEPEPPPSY.1Y . W = ey e e | e s s e, S s T G e
2 gzémggéaggggg (R B4} - {70
8 2 Z8%I 3 §=§ g 3 )
- d 4 dd 8 § §36848 4 (140730 BorsTT. 3 .- [20]
EEM@ 300 . _'a P . R i 2 : U A P s 1 e T A R
BORING TERMINATED AT 80 FEET. pROFlLE
& AR - HOR1ZONTAL SCALE : 1* = 50°
= A B o Y B M VERTICAL SCALE : ' = 10’
rel, gio;ggg S| B jo|~l<jalult STATIONINGl . " | : : .
- a2 H “a . . T T T
235 3 B : (*WS® LINE) 5940 5945 ' ' ' 5950
it . .
s5l3 gl ECARRER : BRIDGE NO.
T § : HHAISERY DRAWN BY | J. CRAWLEY KLE INFELDER TRANSPORTAT I ON MICHAEL ENDRES ss-71a5r] WS CONNECTION OVERCROSSING
I&lg ] 3 2 CALTRANS DESIGN OVERS IGHT F1ELD INVESTIGATOR CORR l DOR AGENC I ES TCA PROJECT MANAGER '_POST MILE
8 CHECKED BY| S. JAGANNATH | 11/1/90-11/5/90 39. 02 LOG OF TEST BORINGS 2- 17
ORIGINAL SCALE /N iNchEs | T [ T T T 7 cu DISREGARD PRINTS BEARING REVISION DATES (PREL IMINARY STAGE ONLY} SHEET
FOR REDUCED PLANS 0 ' 2 3 EA EARLIER REVISION DATES —= l6/12]11/1] [ T [ ] 6 |o




POST MILES. |SHEETW TOTAL
ggg DégAHINCLEEEDEo!? THIS L(FJSOOFTTEST EXISTING ON RAMP PROPOSED OFF RAMP DIST| COUNTY ROUTE TOTAL PROJECT NO. |SHEETS
IN AS BEEN EXTRACTED M THE e T -~ 12 Or 231
§ ggo;gCHNICAL/hEAAIEglALS REPOE;OSOR TCA - - ~ EXISTING OFF RAMP °
H 5 . NTRACT NO. E94-01. THIS R T WAS 1SSU
i LI BY KLEINFELDER, INC. ON MARCH 17, 1994. @‘W///@L
g, g‘i* = CH2M HILL HAS UNDERTAKEN A REVIEW OF THE I STERED GEOTECHN § CAL ENG INEER
¥x 3% 3 REFERENCED INFORMATION AND CONSIDERS IT N
re E3 APPROPRIATE FOR THE DESIGN OF WS OVERCROSSING N
2
=3 B3 NO. (S) 55-794F. HOWEVER CH2M HILL DOES NOT ~
S °g¥ :|8 GUARANTEE THE ACCURACY AND COMPLETENESS ~ PLANS APPROVALDATE
: ~28 8|2 | |OF THE ORIGINAL BORING DATA. RW-8416 \ ~ CH2M HILL
o si 12 3 | noTE: \‘/— EXISTING ON RAMP S 5870 REBHILL AvEnue
ebka I —_— , CA
gigg = H BENCHMARK: 3R 6!A 80, MSL ELEV. 406.173. RW-8415 lll ‘| ~ The State of California or Its offlcers or ogents shail nat be responsible for
;:; ABOUT 1.0 MILE EAST ALONG RIVERSIDE FREEWAY / PROPOSED ON.RAMP ! H-8417 N 1 acouracy or completensss of elecironic caples of ths plan stoel.
s &2 FROM ITS INTERSECTION WITH GYPSUM CANYON RD. 1
L TO A CONCRETE BOX CULVERT UNDERCROSSING THE FWY., BENT o i
4 112.5 FT. SOUTH OF SOUTH EDGE OF PAVED SHOULDER == 1 BE <
5 OF FWY., ON SOUTH END OF A 7.0 FT. LONG HEADWALL =1 H NT 10
% OF 6.0 FT. BY 5.0 FT. BOX CULVERT, A DIVISION OF ! 1= =1
5 HIGHWAYS DISK 2.25 INS. DIA. 10
E g LEGEND °
E g ;
2 ] 2 .8 HOLLOW-STEM AUGER/ROTARY WASH BORING EXISTING GYPSUM CANYON ROAD
g T 5§ § (DONE BY OTHERS) WS CONNECTOR OC
g;:% v, 2 HOLLOW-STEM AUGER/ROTARY WASH BORINGS
Bis. golf o g ( BY CH2M HILL) PLAN GROUND SURFACE ALONG WS
i 4 SCALE &+ 1 = 50° CONNECTOR OC ("WS*® LINE)
8 L
§ \ GROUND SURFACE ALONG WS |
g CONNECTOR OC ("WS®™ LINE) I q
: | - 410 .
g | gg —H-841T
2 18 ELEV. 405.0' a5 .
. :E 4 T Eﬁg
§ sz ¥ 8 ART(FICIAL FILt (Qafis SILTY SAND
28505 g & 390 : R
R £ s ELEV. 385.0° §ff Rw84li6 ALLUV{IM (Ogile SAND (5P}, medium
i :sg §- - E'g . . u@ oonfe. rodd:sh-brom. medium
Eazd !5 - I . - zfglzga'ro":\e::un. 11ght brown, ot
380 - SU— T PR TN LN S AR 390 e e O e S i
w1 “grovel — (ISET 51T, 7] i
ALLUVIIM_(Oolls SAND (3F7, .
o dense, fine, graoy, mo:sff wﬁ:'“" MJM[[I} " gray, molist
- (BT} same w111 (O TITra; {3 (S [T @S B0, medion danse, Tine
¥ < 5, . i
- é § 370 S — LE . ;;w:;nstr'gg;s of silt ong gravel 180__ ! --Medlum dense, with some coarss
- =1 | . e . 4 sond
g R :
- g ';. % g '.:;# --Dense at 20 feet , SILTY CLAY ToRT. maatom s¥1Tr,
5 -;- g ; ] i gi 360 ——— UhEREe 6% 25 feet 370 II/I/90.® 59’.13 :E:.)-:. X:'E'_,..ﬂf” brown, wet.
g & 8§ 2§ % 3k
@ E] @ @ @ @ @ -=Dense, brown, wet, wlth trace of
E o E r 350 ) gravel at 40 feet
¥ 3 3 g 2 s
3 £ = g
& :5- . E § 3 E - § --Very dense, fine to medium
no¥ § FEEE T 1 groined, gray, molst, with troces
& E § ] g £ g i : = 340 of siit ond gravel
I COP9" RO
g
A H .. g H B0 et ——————————— e et e e e e e e e R B e
g E .,aggcz &
g sgiiial b
§ 4 .‘.‘.g &E ] § § z:i .;:' -Very dense ot 69.5 feet
 NEDESEDR@mS | 3%° - T —= T
3
z 5
s § g; P ; ':’:‘ .'i,‘ ;g' g 3|o = i S T AT 0 I W e L A LIPS AL s i ST e e e o s e
e PR Za f E‘ éa 25 gs ‘3 : --Dense ot B84.5 ft.
4 i ST T e
d 4 8d 5 3 8aE888 & BORING. TEFRINATED AT 82 FEET. f’.’s::..r;;m.“
g@g[ﬂmm 100 TSSO EUR TSNS LLLLLLLLLLLLLLLLLLLA LU = gt 91,5 £t
PROFILE S FEET.
g = = i HORIZONTAL SCALE : I* = 50’
23 2l SllERPRR .gn--na; VERTICAL SCALE @ 1* = 10’
rel, 8 BlolfolalEl [ B lolnl+|ole STATIONING
salg slai [ '] 2l= - T 1 T 7 T
&35 2LITET R ("WST LINE) 5945 ' ' ' ' 5950 T n ;
- ol 2 |« . N
wnls e 8138 i HEIRAN BRIDGE NO. '
31} 5|8 3 18- ele[z]e CHZM HILL %
S8 Eg;gg‘g; e HREER ORAWN BY | J. CRAWLEY KLE INFELDER % TRANSPORTAT | ON MICHAEL ENDRES ss-79a4k¢ WS CONNECTOR OVERCROSSING
o - K $ > S CALTRANS DESIGN OVERS IGHT FIELD INVESTIGATOR TCA PROJECT MANAGER
£2 < ° CORRIDOR AGENCIES FOST MILE
: cwereo | 5. sacawaTH | ajazos .07 LOG OF TEST BORINGS 2-10
ORIGINAL SCALE IN INCHES | ! | 1 | T cu DISREGARD PRINTS BEARING REVISION DATES (PREL IMINARY STAGE ONLY) SHEET] OF
FOR REDUCED PLANS o 1 2 3 EA EARLIER REVISION DATES — [7/26[11/1] | [ [ ] 7 10




NOTE:

BENCHMARK: 3R 61A 80, MSL ELEV. 406.173.
ABOUT .0 MILE EAST ALONG RIVERSIDE FREEWAY

POST MILES _ |SHEET TOTAL
D!ST| COUNTY ROUTE TOTAL PROJECT |” NO. ISHEETS
12 Ora 231

e ———
- -
- -
- -

PROPOSED OFF RAMP

i 5.
i 2 5 | FROM ITS INTERSECTION WITH GYPSUM CANYON RD. W”%
L §§ H TO A CONCRETE BOX CULVERT UNDERCROSSING THE FWY., I STERED GEOTECHN I CAL ENGINEER
s g8 w 112.5 FT. SOUTH OF SOUTH EDGE OF PAVED SHOULDER
8- 3 é! OF FWY., ON SOUTH END OF A 7.0 FT. LONG HEADWALL EXISTING OFF, RAMP
.,_.,; Qé OF 6.0 FT. BY 5.0 FT. BOX CULVERT, A DIVISION OF
3 .ef %= | HIGHWAYS DISK 2.25 INS. DIA. RW-8416 PLANS APPROVALDATE
¢ . 40 gflf @ WS CONNECTOR OC CH2M HILL
s : 2510 RED HILL AVENUE
gi_.:g ¢ ) RW85 49 ~ SANTA ANA, CA 92705
o8 b o The State of Callforni Its of fi shall nol be Tbie 1
P LEGEND PROPOSED ON RAMP H-8417 N i coaony o compieansssof tacyave copres of e hen s e 1
L HOLLOW-STEM AUGER/ROTARY WASH BORING BENT 8
P EEL
g Fadia (DONE BY OTHERS) BENT o ~N
Z == ] BENT jo ~
g HOLLOW-STEM AUGER/ROTARY WASH / ==
: BORINGS (DONE BY CH2M HILL) 10 RW8523
§ :
e £
] 3 .
T I
g §!§g§§ 4 ETW - "B" LINE
T A H
H i "B LINE
P
8 END WS CONNECTOR oc—"
i
H % & 8 9
£ == g { I R
: =§ 11 e H ¢ 3 4 4f='>5 =
sfe, §§ X2 GROUND_SURFACE ALONG WS PLAN 6
Pegf 5 - B} CONNECTOR OC (*WS* LINE) SCALE + 1* =507
Bty N oy
gird 315K 3%
410 - <
PE/YAQUER ME. dark redalsh-brown
o e mlltj_'[janﬁ&\:luelg;oy“l;nls? ’::da;a':l; hard, medlum
g @) gralnrd sond, w s weathere mf"
. 5 § 400 : RWBSZ—:. 340/””’é SILIY SAND (M), rw-m.nt-.mx_@_!ﬂﬁm_—'—/ 290
z s 8 ELEV_ 397.7' P Surface materiol cunsls?s of green (zg‘\;shb:mrl%r;st;y medium gralned sand
- @ E 5 g % ot fine grained, with roots : [12]14]i21] 'POOALY GRADED SAND (SP1, brown, wet, very dense, cGoorse --Weathered, with silt, lightly cemented. Poor
8 ¢ & F HAN --Dork brown, molst, ot 3 feet sond, trace siit, soms grovel recovery
‘:‘ : = g o 2 L --Cuttings turn brown ot 4 feet
3 8 g ¥ b 3/31/95
r z e 2 7 £ g4 R | - @ Vo recovery ot 5 feet. Rearive ot 6.5 feat 3] --Some o8 Ot 60 feet with few toyers of slity sand within mon Zl0riiring chatter ot 117 feet
25 SRR == ~yRagtisnsbeon it seciun denter Lo —————— 1330 _ 280
" i i 42477 8 H.L\u%_m*n.u_umx_seun (SC], reddisn-prown. molet. A1) '38 L (SM-SuI, “brown. “wet. very donse --Weathered at 120 fest, with clay
@ B @ @ @ @ - }_{'__ o ne 'n ?oo;szgo:o'r:a: : s race grove g 'o "" coorse grol;eog ou o 1.75 lncheu in slze madium
x ., . _: Tu #?lnos grn oraoy g 1 TQB(SP sM), groy, molst, ELE| 3/30/95 _,-.: ==Difficulty drilling ot 124 feet
| - - w - MLM—M— __________320 3 with--£} ~-th Nout—10-0,15 - nches—in-8l28,—medl 270 :
- i 3 3o P el ?%h:musm; orolned-sana; troce-tine-grovet 2 to very coorSe Qroined v A .:5.
g 3 = =38 3 4] --Loose, fine to medium gralned at 20 feet, troce fine 16]r2a[15] mxﬂmenm (SP), gray, wet, very dense, medium fo coorse (1407 36 [ipA{1- 4. 7124] --Weathersd, coorse sond at 130 feet, with clay
3 H g - - Eow a grovel to 0.25 Inches In size graine roce s1it, t1ttle fine grovel to | Inch In slze F .
¢k g £ % 28 . --Driiling chatter ot 83 feet F
a B % B § ER - B [s] (3] %dsmkonvi 2R m‘)}l‘;:o.l‘me gdead roots, 21A A D --Flne uravel 10 0 5 lnchas In size at 85 feet, troce slit nen ey
w | A « e 37066~ 6m0 1.l pOck 8§01~ -1 N6~ gratned--0nd, —8ome - Sl oy-———— rellvy (41
. . POORLY GRADED SAND (SP1, gra 1at, medium grained <=Driiling chotter at 89 feet :
2 - @ ® Q @ @ ® @ 6] --ll)er'\se. troce coorse sond o: !,('Jnfeev.mtncru:o:lnq n 1B qT3e[ 9] mx_mn:n:nzse;;_:.mm:;;L {SP), gray., wet, very denss (140 130 Jrsos{i. 4} --Increasing In cementation
molsture T
v --Free water encountered at 33 feet 1 ‘:'g;ﬁrlc:‘fl\%l 07'1%"8""%2“93”;:0123
g ; g i30]T ;-Bro:n;gr)tz.s \lv:t.slmeulun dense, madium gralned, gravel ~nn L] --Some gravel to | Inch fn size ot 95 feet 2RO
Ol nel 0 7, 20 elviv] u(||I]ﬂd"‘éﬁa'f'fiF"dm'—f‘e'ﬁf 200 Ir-ted “"" Ot 1 BO-foat I 4 { Lasl Y
A - L - 152.5 feot, . Retired coring.
§ ¥ lvg 2 ¢ H ¥ --Brown, wet, dense, medium grained, some fine gravel SDGG'M:: brg:;:‘f:gv::\ylm:;ler? corine
3 S gagn 2 3 & e o= to 0.25 Inches In &lze, Increasing In flnes content ’ End hole at 152 feet
O BEfaw & & ow b @ with depth BOH 152.5° ON 3/31/95 3731795
2 d58ss 4 4 3 3 5 3 BORING TERMINATED AT 152.5 FEET. /o tng tarminated at 152.5 feets borenole laft open
< = “ U v -’-ISona a8 ul* 4.0 feef.‘ .a‘xcapf coorse gralned sond to aan 2 1‘/’}5“0 erminated a - ooty e
= g T i o M [aamivg .- z
3 NBEDERCDmE R o Tl IS U St SN S o, o
--Medium dense at 50 feet, coorse gralned sond to woter toble. Below water table, boring driiled as
E - ”z: g;g\l’re\sd sond to flne gravel. Low maybe slough RWwith 4 inch tricone bit
< - - 8
N - 5'-‘ o a 5 —]—‘ ~-Very dense
5 ! uh % w03 5,58 |
e : - 328 5 34.358 ¢
303ids: iisdgls:
- d 4 43 § 4§ 3833 3
NEENEMEAEEE
PROFILE
8 ~ - HORIZONTAL SCALE &+ " = 50’
E I R P N VERTICAL SCALE + 1* = 10’
sl BLRSllelalEl Zi R loleleloteld STATIONING
2l &la “la - T v we s T T T T T T T T T T T T T
222 3 L ("WS® LINE) 5945 5950 5955
sg2 g flghall B EseR onam ov | 4. CRAWLEY soeiri WS CONNECTOR OVERCROSSING
s¥2 ; ABslEll S s ofi[5| 4 : CH2M HILL TRANSPORTAT ION MICHAEL ENDRES 55-794F |
@2 5| 131 12 &1 $ CALTRANS DESICN OVERSIGHY FIELD INVESTIGATOR CORR1DOR AGENCIES TEA PROJECT MANAGER POST MILE |
8 cHECKeD Y| S. JAGANNATH | 3/31/95 39.02 | LOG OF TEST BORINGS - 21
ORIGINAL SCALE IN INcHES | ' | T ] T 7] cu 01 SREGARD PRINTS BEARING REVISION DATES (PREL IMINARY STAGE ONLY! SHEET
FOR REDUCED PLANS ° ) 2 3 EA EARLIER REYISION DATES —= [6/12[11/1 ] I 8 |o




NOTE: ) D1ST| COUNTY ROUTE TOTAL. PROJECT SHN%E..'sL%TserLs
) BENCHMARK: 3R 61A 80, MSL ELEV. 406.173. _.-==7 7= 12| Ora 231
i —_— ABOUT |.0 MILE EAST ALONG RIVERSIDE FREEWAY PROPOSED OFF RAMP
b B g FROM ITS INTERSECTION WiTH GYPSUM CANYON RD. W”%
1Y §§ g TO A CONCRETE BOX CULVERT UNDERCROSSING THE FWY., ISTERED GEOTECHN | CAL ENGINEER
£z gd - 112.5 FT. SOUTH OF SOUTH EDGE OF PAVED SHOULDER
{ NNgg 1t | oF FWy., ON SOUTH END OF A 7.0 FT. LONG HEADWALL EXISTING OFF RAMP 5]
st it oz ¥ ?é OF 6.0 FT. BY 5.0 FT., BOX CULVERT, A DIVISION OF =
3%,95 gla | HIGHWAYS DISK 2.25 INS. DIA, RW-8416 PLANS APPROVAL DATE
§ . 3 eff \ ~ WS CONNECTOR OC CH2M HILL
o s N \ EXISTING ON RaMP £ 2510 RED HILL AVENUE
H ¢ & RW8549 ! ~ SANTA ANA, CA 92705
) LEGEND PROPOSED ON RAMP i H-8417 N Ty e Ut e e Sy 1
L3 HOLLOW-STEM AUGER/ROTARY WASH BORING BENT !
ETEEL 8
L FELE (DONE BY OTHERS) i
] ] 3 ~
: 7 BENT 10 N
= HOLLOW-STEM AUGER/ROTARY WASH ! | |
: BORINGS (DONE BY CH2M HILL) ! RW8523
§ :
w £ ;
b e 2 B
2 .2 &8 g
& 2. PR
g 2!2555 4 . ETW - "B’ LINE
gEe T g ¥
=
L e 8 /— "8" LINE
: 3
]
g
i
2 s & 8 9
£ i s ' ' R
iR g 0 i : 5 : = :
s 11 PLAN b 6
Fo8) §i. il SCALE + |* = 50°
Bexz Jig gz
Barf 228 R /—GROUND_SURFACE ALONG WS
420 CONNECTOR OC. ("WS: LINE) .
g M RW8524
« 2 3 410 ~ELEV..409.6.8 - Yan)—Sucicce materlal conslsta.of. grosa. underlaln by 29N /
= £ 4 § g ARLIFICIAL FILL (Qof)s SILTY SAND (SM), brown, motst, Rtk 16112. 5T} 6 [125] 15] --Groy-brown, some coarse grave! to 1.5 Inches in size
g 5 " § 3 a |4 wlith roots, some gravei to nches in slze at 90 feet m\
a o3 § ; 3 (a3 4] | E --Yal!ov-brown molst, dense, coorse sond, troce lumps of cloy POORLY GRADED SAND (SP), groy ond brown, wet, .._ 474795 —
“w E a z sz §§ I --Crug to moluf ot 6 feet, Ilttla fine to coorse grovel very dense, medlum rolned with 4 Inch loyer ’
g = g ¢ B § §: 400 S Y] 10”12 iiches” in size e o7 Zoorse sond at 48 fe 360 L
gk PRk R TR Tine' rained 3ane. " 7ace coaras oraver o' 175 thines T 2156 T R T OO LG T o i e e e hos veerT
@ B @ @ ® @ @ I&]M:. ] \ (SP-SM), gray, ary, dense, some 'y - -
. - . T T hehee Tn 812 r—- rown, dense, with gravel at 55 feet ;l‘. %ﬁ%‘%ﬁ'&v}%‘#&(ﬂ 'a:\(dm ond gray, wet,
% § g g E 390 " [i401 30 Be/{Z.5 —-‘-‘ o ‘m'(’sulr"::u?!s’%"wz' e fne 08 T0 e r— 350 18 “Very denas of Ti0 feet nd o 1| Tnch in 8l
5 5 & 1§ 3 B6 . a-xm-d_n-mlﬂ llll-llllx'ﬂl T yelTow, molst, very l— --Brown, very dense, with gravel at 60 feet e ‘%5 4/4/9’5' Sut, Soma ocarse. e ° LALL)
u 5 K4 g § 4 i “ £ HT YSIng W ,'g;gwn '°s'°3§,',:2,"'°"" moTst, very dense, BORING TERMINATED AT 111.5 FEET. --Boring terminated ot {11.5 feet ond left open
o oz b L 14 TI. a1} : i
- & & E g :"-'_ ; { =, & ':'_L] cla - ML), “groy. siTently mofat, nara. fI:;O::olx:;y ?:::: :LES ::?:1 lr:;::c:?u;'m f{;;:?nq backfilied with cement-bentonite slurry to the surfoce
< ie s S & 1:i3 380 — - R T~(8GGTeh- Drown-grading o561 1Gw—brown,-motety ———-——-‘_‘JQQX-.'L%.E_'S’J_!L’-E!E.AQ!E A0 --Boring lnltlally driiled 03 8_inches OD HSA_to wqter tgble,...
§ B @ @ @ @ @ ® @ @ [a6T 36 [ 37 J2.5]{ {4 & TT06] 15] “:::n::dt';“ qrulzegrafrgt':asgocf:r:: o;‘:\;:' danse, very fine 5 ] S.I.LI.LSAND' sd H"I : ?'yod 58? "n':mx I :T;ow water toble, boring drified os Rw with 4 Inchas tricone
N == M own an A z ‘9 very N _': coorsa gralne G QI'OVB o nches In
ML) R R L ® ?Cg‘l"r‘:::’"’"‘;nffm:'g ?"o‘l’“:?"zmg inenes In stze | -s-';:nnnq chatter ot 72 feet
E - _;‘;g.ia%%pa?r‘g:;n molst, medium dense at 35 feet, fine to — ]
- =0Tt chatter-otr-3T feet o A0 e s ~=Dr.Llling. 0t..79..feat.
7 § 25 i é 370 (140l 30151 [2.5¢ 1 ~Cuttings boll up at 38 feat | 330 [T 301721 4] | HT5] --Mott1sd groy brown at 80 feet, trace fine
@ £ LG §§ R ¥ % Ha SANDY SLT (ML), gray. moist, hard, medlum gralned, troce grove! TH gravel
2 d ¥880 & 2 B w 2 & to 1.5 inches 1n sl
" d 55 a-g i g § é g ;}Meefsm. sorz:y. molst, medium dense, medium grained, I'—
‘;—' % : ‘ﬂﬂ”“ l--0r||llng chatter at 44 f;e:s B-fees l BE
5| 3 wnzoows §,3 H
a 2 d & 25,3553 =
g 3 5 300 % 3g: £
5l 5 2 8% s Tisigds 2
- d d g2 8 § 28333 4
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3 - = ] HORIZONTAL SCALE : 1I* = 50°
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72 &la “a T e - T T T T T T T U
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vols | SElEE Bl RIS Lelefl [BRIDGE O, )
- g%igii HREEER : DRAWN BY | J. CRAWLEY CH2M HILL % TRANSPORTAT | ON MICHAEL ENDRES 55-794F WS CONNECTOR OVERCROSSING
E’ - 4 !" 2 S F4 CALTRANS DESIGN OVERSIGHT FIELD INVESTICATOR CORR | DOR AGENC | ES TCA PROJECT MAMAGER POST MILE
s —_—
& CHECKED BY| S. JAGANNATH oare 474795 39,02 LOG OF TEST BORINGS 2- 23
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NOTE: D!ST) COUNTY ROUTE TOTAL PROJEST SHNEoE.TsLOT%Ls
) BENCHMARK: 3R 6(A 80, MSL ELEV. 406.173. _.-==7 = 12| Ora 231
i _—_— ABOUT 1.0 MILE EAST ALONG RIVERSIDE FREEWAY PROPOSED OFF RAMP
i g FROM ITS INTERSECTION WITH GYPSUM CANYON RD. Q%NM///M
i CHI® I?ZASC(I-?#CREgSTgOéFcgbﬁ%ﬁTEgggEggRgiségcsggﬁng;. ) ISTEREDGEOTECHNICALENGINEER§
s gt - . .
8% 3 é: OF FWY., ON SOUTH END OF A 7.0 FT. LONG HEADWALL EXISTING OFF-'RAMP
oz 8 Qé OF 6.0 FT. BY 5.0 FT. BOX CULVERT, A DIVISION OF No
o8 %= | HIGHWAYS DISK 2.25 INS. DIA. WLLLE L T
. G0 gff CH2M HiILL
s E ! EXISTING ON RAMP 2510 RED HILL AVENUE &
Egsg A RWB549 v WS CONNECTOR OC SANTA ANA, CA 92705
e LEGEND PROPOSED ON RAMP i H-8417 T aoct ooy & complotonas f st e of 1S plon et
1 HOLLOW-STEM AUGER/ROTARY WASH BORING BENT 8 ! —
: FELE] (DONE BY- OTHERS) == BENT o ! p: —
= N l 1= =1 T BENT 0 :
- - ' v
g HOLLOW-STEM_AUGER/ROTARY WASH BORINGS 5o 1~ =3 ENT 1 N
: (DONE BY CH2M HILL) 5 RW8523 ~ ABUT |2
g . RW8524 ~
w t 3
: IR RW8525
o .: EE u
e §335§§ g % ETW - "B’ LINE
gl U7 ] ¥
152
HH H g *8' LINE
- /
g END WS CONNECTOR OC —
é
1 R GROUND SURFACE ALONG WS 8 3 ; .
ilg zy ¢ CONNECTOR OC (*WS* LINE) 450 i 3 ; )
» 5 1 52t 3 3 : :
sde f § 2 PLAN 455 3
Y SCALE :+ |* = 50’
seid fip gl |
420 o |
- clev. amy B RWES25 FAIL S 0 oy, SeIE v e, fioe roines, s,
. ¥ > "6. wlo .
= g § 410 ik 1 e e e e tvet-ry-Sora-unger-ralr EQORLY GIADED SAND W/SILT (5P S, brown, moist, very dense, medium
= g \g <] ) ;LL‘{_[TSAﬁn“(‘SAg)Iz.brovn siightly molst, fine m msdlun gralned s “Froce gravel No ponufrufl-on for lost 1S blows
: 53 ias 1l Sl e s I e, s "o rovelgere cirs
I 3 % ; E# [eorsoze L4t |2 --Ollve brown, molst, medium
g = g M vg § §5 0 A 3] --Same as ot 8 feet, except very denssy"rse grained sond --Wet"Coarse grolned sond, soms gravel to 0.5 Inch in slze
:) é g @ (:) @ Ci) g@'! :_ I] ;;g;l;:u?;::ns;l‘;n red-brown ond gray “layers, molist, very dense, fine grolned sond ;;;?::rll ﬁ%:;:ﬂsln;n:'r%?f:l zm::f":ﬂr%e;?: and fige srainsd
g £ 8.3 Bigyp) 5 X i . 330 (TR TRAIL} | | (78] --No_recovery
§ 3 g ; E g § § i " E = T 2 --Heavy ¢rlli chotter ot 83 faet
8 - ; F § § E 5 c H jt&uﬁwn ] D‘r%m)m ;gr‘w‘d::gn': fg\o%sf \;ary dmse troce cloy, madlum fo coorse gralned J'— il
s 8 3¢ 83538 4:%f¢ 380 [E S AT S A T = M’?&H@i&:‘ﬂ:ﬂ::::’ ’:r'“:“;__::r; v:‘:y T:’:;T:‘_‘::uma f— 290 [Tael 3o [wrli a3 ¥ [iT] —la;écgrggﬂu’ ;l?r‘aéngg’m:;lz?mw 10 coarse grained sond witn
o . . |-l " B . Redaid g - termi ] T i ™ T
g - @ @ ﬁ ~ @ @ ® @ ml . E ﬂ_ﬁ_ﬁ%ﬁ%mlu. very dense, mlcoceous, flne grained sond BORI?J% YEM‘}NA%;/‘#US%SFT 'Wg:ym srmineted a7 90 fast. Dackfliled wiin cemsnt-bentenite
1 T {SP-SN}, brown, molst, very dense, medium grained sond,
] 1t troce graovel to I, nches in slze
é g § 370 . I] --No penetration for tast 15 blows increasing In silt contant
= to 3 2 -
§ § §§ §§ ':. ‘g g g ?_ (a8 S0 137 1.4 { {{18] --Increasing In sitt content
- SRR Y § 3 % %
;,:‘: i,‘\ % 3 wﬁmmﬂdmé 360 ME “ll‘a:ogmrxglun dense, very fine gralned micoceous, Increasing in
3 L)
z
5 T e x oooun §.8 % 350
B R E
gl & 288 = a2 gE%y¥geg >
- d § 46 & § §28848 d
NEENBMEEEE
5 _ _ PROFILE
gzl o B[ellelel L [E[ Ll HORIZONTAL SCALE + I* = 50’
sole BLElllelald 3 loluleltely STAT IONING VERTICAL SCALE : 1" = 10
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g;‘a g 11T g » i ("WS*" LINE) 5945 5950 T T 59155
v5lz g bl §,§ 31 & [5lcels e o BRIDGE NO.
58 §§g§§i\ ‘_’ii“iﬁ DRAWN BY | J. CRAWLEY CH2M HILL % TRANSPORTAT | ON MICHAEL ENDRES 55-794F WS CONNECTOR OVERCROSSING
g2z &2 ; $ &° s CALTRANS DESIGN OVERSIGHT FIELD INVESTIGATOR TCA PROJECT MANACER FOST MILE
2 CORRIDOR AGENCIES
8 CHECKED BY| S. JAGANNATH e 4714795 39,02 LOG OF TEST BORINGS 2- 25
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" L

5
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-
>
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4
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[
3
4
4
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SCALE IN FEET
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D1STj COUNTY ROUTE TOTAL PROJECT s'ﬁ%E.TsL%ET'Ls
NOTE: RW8517 *GC8" LINE 12| ora 241
- BENCHMARK: 3R 61A 80, MSL ELEV. 406.173.
i 8 g | AT 1O mke SAsT NG RivERSIOE fekEmey O COWNECTOR oc N i e
[ LI TO A CONCRETE BOX CULVERT UNDERCROSSING THE FWY., "GCIT 42+62. 77 JTERED GEOTECHN | CAL ENG INEER
3 T ! 12,5 FT. SOUTH OF SOUTH EDGE OF PAVED SHOULDER BENT 4
vy Qo) o oo o A fo ok MO sou 3 s
I . . . . L . A DIVISION «NE* _LINE <335 BT\
2 23 = HiIGHWAYS DISK 2.25 INS. DIA. N @| PLANS APPROVALDATE
: -2¥ 42 LEGEND § |RWB367 Ria528 CH2M HILL
s - v i -
3 = o8 —_— \(:) 5 2510 RED HILL AVENUE
3:;-!.55 g g HOLLOW-STEM AUGER/ROTARY WASH BORING L__ana Ll H-8210 SANTA ANA, CA 92705
R d (DONE BY OTHERS) The State of Callfornla or Its officers or ogents shall not be rasponsible for
wary . . the accuracy or complateness of electronlc coples of this pian sheet.
FHH HOLLOW-STEM AUGER/ROTARY WASH _2‘5 _6935+57. 87
HHH BORINGS (DONE BY SILVERADO/CH2M HILL) C8* 40+58.54 THE DATA INCLUDED ON THIS LOG OF TEST
3 . . BORINGS HAS BEEN EXTRACTED FROM THE
GCI* LINE
z A ROPE-AND-PULLEY HAMMER WAS USED TO PLAN (FUTURE) ESS%E&E‘?“SQ“ESIEQAL?HTEPQE‘;oE?RwlgA
Y 1 H MP IN A L= . . Y.
8 DRIVE THE SAMPLERS LL BORINGS SCALE: " = 50 ISSUED BY KLEINFELDER, INC. ON
2 MARCH 17,1994, CH2M HILL HAS UNDERTAKEN
g - A REVIEW OF THE REFERENCED INFORMATION
5 £ 3 | AND CONSIDERS IT APPROPRIATE FOR THE
g § 3, g " ! DESIGN OF NE OVERCROSSING NO. (S) 55-791G.
=1 e~ = w
g 585y . 1 H “NE* =
Y w28 2 4 iy GROUND SURFACE ALONG "NE -
TH A g E g By
§i3 i3 gls iy
H u 470 e 2|3 440 s 44
: ELEV. 467.0' 58 RWBES.% % Awsses i
H o Ty oA o T ine e asr ae ar oy naa: ELEV. 4342’58
g g = e?:’a?i"?é'z?&“’éu e ve, #rTonte aom o T TR e comeatat ion TH SRLICIAL ElLLe 81 (SW) top 2 feet,
o DRO AQUERQ P A AND (N dark
z gl | % G%ainag U1 105 Hircer * 8ggind aopears o e oviver 430 ot a1 shobrown 430
H fricble due to Ifttle cementation SANDSTONE. gray. slifghtly malst, very dense,
4 N 4 mediun-gralned sand, troce si!+
H £5 8
313 £ = -- v i
3 1t 450 ———— i L G T o i ha 1o Cioy Binder e 420 o T e 420
.1 53_ 3 - scattered gravael, fg?obla --Qork readish-brown, silightiy molst, very
.;. 855 ¥ § 5; dense., medium-grained sond, trace sitt
Suyd %3 2y
gy s ¥ : SILTY SANDSTOME. - X
HEHY » - P " s ety
— UC 1 e 410
--Same as at 452 feet
5 g --lntermittent darill chatter
) : g § | e BRI @ e ram, eseino coeeors 400 ———— 00
5 - 3 S \.—/‘/
- 5 B
SRR B
2 5 e i 25| 4 E3=13] FedaTsh-brown, moTs*, hard, poorly sorted, 390 390
S 884 7] I R 57 b
- (-] » v T -
@ E - GROUNONATER NOT MEASURED E&?o”?é’?"x.fe"?&m"ﬁﬁﬁg 2.9 inch diameter Pltcher core samplers fine-gralnec sona?"::uzzdg:ﬂ prown. molst.
« - i =
] 2 3 E 21 410 380 380
€ =z g 3 g g.é 3 S --Dark black pleces of hard rocks
5 H 5 H 2 §§ 3 a intermit+tent il chatter
R § E o g = 3 35 H --Raddish-brown, molist, very dense, fine to
o I g H g i § g § 400 370 medium-gralned sand, trace sii+ 370
- 00d Q@000
g g g 160 160
§otdpziy vy
)| dedsias 3333 NOTE: s
§§ QWIME 2.4 DIAMETER SAMPLES WERE TAKEN USING — ;;:rg:fcfng;;?i‘:egl ;:’TITﬂghg:’;:e sampler 350
38 A CALIFORN!A SPLIT BARREL SAMPLER WITH
HH - . AN INSIDE DIAMETER (1.D.) OF 2.4* AND
=[< . o 2 L4 ‘§‘ AN OUTSIDE DIAMETER (O0.D.) OF 3.25°. CH2MH ILL/P. BOPP/GEOL: L -Redaish-brown, si1ghtly molst. very dense.
8 3 ul 5 v eI B8 N e flne-gralnea sond, some siit 340
e - §m : E évn 53 gg E 2.9 DIAMETER SAMPLES WERE TAKEN USING BOM 338 ;.7‘;" 179796 Boring terminated at 33B.2 feet;
S s & E = d E ] 23 A PITCHER CORE SAMPLER, AND RETAINED GROUNDWATER NOT ENCOUNTERED No groundwater ancountered;
por} d. ’. 83 5 ; s_; Eg Bg a. éN 2. 27?- l. D- AND 3_ o- o_ D. THI N-WALL ?%}rg\g.buck”llad with natlve materlals
Q g & AMPL UBES.
NEENEMERE 330
- PROFILE
¥ 3 3 HORIZONTAL SCALE: I* = 50°
£3° <[ =l S [l PR VERTICAL SCALE:!* = 10
=;§ slill 2| 8 folalellal STATIONING (*NE* LINE)
o 2a I T T T T T T T T T T T
&3le HIB sf 6927+00 6928+00 6929+00 6930+00 6933+00 6934+00 6935+00 6936+00 6937+00 6938+00 6939+00
wyl2 _g;s H §§..»§, P. ﬁ;gg?cso%- BRIDGE_NO.
s3ls 8|8 H HIRENERH oRawn BY | J. CRAWLEY e JACGANNATH/ENGR TRANSPORTAT ION MICHAEL ENDRES 55-791G N241/E91 CONNECTOR OC
E‘E: w 3 ! 3 ; ! CALTRANS DESIGN OVENS I GHT FIELD INYESTIGATOR CORR ' DOR AGENC'ES TCA PROJECT MANAGER POST MILE
s'—
8% CHECKED BY| J. JAGANNATH e 6/1/95 & 1/9/96 6.27 LOG OF TEST BORINGS |
ORIGINAL SCALE IN INCHES P T cu 12-240 DISREGARD PRINTS BEARING REVISION DATES (PREL IMINARY STAGE ONLY) SHEET| OF
FOR REDUCED PLANS 2 EA 111000 EARLIER REVISION DATES —= [5/97] [ ] 6
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[Rca S|

POST MILES SHEET TOTAL
D1ST| COUNTY ROUTE TOTAL PROJECT NO. ISHEETS|
NOTE: RWES5 17 -GC8* LINE 12| ora | 241
g BESC?MARK: 3R 61A 80, MSL ELEV. 406.173.
2 ABOUT 1.0 MILE EAST ALONG RIVERSIDE FREEWAY
5 g - N241/E91 CONNECTOR OC
1 : o FROM ITS INTERSECTION WITH GYPSUM CANYON RD. Q *NE* 6934+33.07 @i,w///%
5; §§ [ TO A CONCRETE BOX CULVERT UNDERCROSS'NG THE FWY. » *GCI* 42+02.77 | STERED GEOTECHN I CAL ENGINEER
i; g g 112.5 FT. SOUTH OF SOUTH EDGE OF PAVED SHOULDER NT 4
atx E[3 OF FWY., ON SOUTH END OF A 7.0 FT. LONG HEADWALL BENT 3 BE } LAWRENCE N, PERKO
= 8 5_5' OF 6.0 FT. BY 5.0 FT. BOX CULVERT, A DIVISION OF F ¥ 7 2136
22 22| [IGHWAYS DISK 2.25 INS. DIA. 6935 ©:! ELANS APPROVALOATE v
-s4 82 ' RW8567 L) £x0,6/30/9
. <3 ef® LEGEND -1 RW8528 CH2M HILL GEOTECHNITAL
55 -3 5 - B 2510 RED HILL AVENUE
iz g g HOLLOW-STEM AUGER/ROTARY WASH BORING SANTA ANA, CA 92705
§;§§ g (DONE BY OTHERS) ksrmwcmmaorrrsdafggw ys:fmtl;'wﬂx responsible for
wa . . aceuracy or latenass c es s plon .
TS (O HOLLOW-STEM AUGER/ROTARY WASH (NE*_6935+57.87
L BORINGS (DONE BY SILVERADO/CH2M HILL) GC8" 40+58.54 THE DATA INCLUDED ON THIS LOG OF TEST
g *GCI" LINE BORINGS HAS BEEN EXTRACTED FROM THE
2 A ROPE-AND-PULLEY HAMMER WAS USED TO PLAN (FUTURE) TR CAL/MATERALS REPORT ROR 1A
& | 1 SCAlEs 1o = &7 . -0t.
8 DRIVE THE SAMPLERS IN ALL BORINGS SCALE: I* = 50 ISSUED BY KLEINFELDER, INC. ON
z MARCH 17,1994, CH2M HILL HAS UNDERTAKEN
§ z | | A REVIEW OF THE REFERENCED INFORMATION
5 £ 3 | [ AND CONSIDERS IT APPROPRIATE FOR THE
2 § 3 §§ g " DESIGN OF NE OVERCROSSING NO. (S) 55-79IG.
w -3 g z
g 285y .. 3 > GROUND SURFACE ALONG *NE* LINE
guss #f £ 2 iy
THYWTI B i
i ; 440 i 440
g 2 =z  H-8209
e ] H ELEV. 435.0 o W] 6 I3 : very aense,
g g = mll'lqm green, dry to daomp, weathered
1+ i race of crushsd cobblas at 432.5 feat
s ) 430 —: =1 — 0 Encountered ar!iling refusal ot 424.5 feet, [ 430
) Mo 0 moved bocing gpprantacioly o Tert el
2 ! g k1 N 5] --Very hard and Siow gritting belgwmdﬂq}aav .E
g M H " g :-"_ --Becomes darker graeen gt 423 feet S
:§§ i g i#° 420 crolOh A2 ON 102090 LR e e ot ancaamrered. ol B0l! 5 420
SR ¢ - b 1
£g3c . S Ef A 41405 H-8210
T H 35’3 H %\/\ELEV' ! 'u(L)x;’J"_l_l 5 (%) ARTIFICIAL FILL_(Qafis SILTY SAND (sM.
410 Tl 112124 ) ® brown, medium dense, flne-gralned. domp
GeCe T TLal (5] © MG G STl 0 o Ao
alt a3 63 --Becomes dark brown, moist at 407 feet
5 3 JHEED
. sg§ | 400 | e IQZEZ?"?L"ZW‘/\V 400
: ERLER fli==
TR =
i8 BEiigEs =T 390
@ B @ @ @ @ ? g SANDSTONE, ths rsudlsn-brnm: dense, domp
- w 2 2 a
- g '-!: ; n;:‘ 5 g 380 2] --Very dense at 379.5 feet 380
SEETERL IS =
5 g § E E g g gé ¥ § 370 = --Very hardg drilling at 373 feet 370
g - <@ : g (T80l 30 5074 T drm—{Ta [~ T5.2] 2 L1ght green ot 370 feer N
©4"9200060 U LTI 7 D R AT
g
I B 360 360
L ER Y
o geassd § § 35 : NOTE:
zlo N e WL
"1'2 I‘ME 2.4 DIAMETER SAMPLES WERE TAKEN USING
(3 A CALIFORNIA SPLIT BARREL SAMPLER WITH
§§ ) AN INSIDE DIAMETER (1.D.) OF 2.4" AND
- 3 - AN OUTSIDE DIAMETER (0.D.) OF 3.25°.
& d  gF % g oes 5;; g
2 - %48 2 3a.g38 >
8 3zds:idsilc
- d 343 3 i &3 5555 ]
NEENE MR
= PROFILE
8% 3 = HOR1ZONTAL SCALE: I+ = 50
230 S SI PR 2| &t VERTICAL SCALE: 1" = 10
ral F Elollalalll S| B |o|ulol|eld STATIONING (*NE* LINE)
ad S a ol® T 1 i ] T T } 1 I 1 i T !
Q;g g 1 B[~ N ©927+00 6928+00 6929+00 6930+00 6931+00 6932+00 6933+00 6934+00 6935+00 6936+00 6937+00 6938+00 6939+00
egf SEf B B{EL e A BY CRAWLEY M. SIERADZKI/ [BRIOGE NG
salz 83 EE S| s 0 J. CRAWL KLE INFELDER TRANSPORTAT |ON MICHAEL ENDRES 55-791G N241/E91 CONNECTOR OC
E‘é: “a 5; F 3 é & H CALTRANS OESIGN OVERSIGHT FIELD INVESTIGATOR % CORRIDOR AGENC IES TCA PROJECT NANAGER POST WILE
2 10/29/90 & 10/30
Sz CHECKED BY| J. JAGANNATH | 072 /%0 16.27 LOG OF TEST BORINGS 2
ORIGINAL SCALE IN ENCHES T ' I l I cu 12-240 DISREGARD PRINTS BEARING REVISION DATES (PREL IMINARY STAGE ONLY) SHEET| OF
FOR REDUCED PLANS \ 2 3 EA 111000 EARLIER REVISION DATES ——a 5/91l l ] ] I 2 6




agn

¥ £D3

173

(R T

NOTE:
g BENCHMARK: 3R 61A 80
. . . MSL ELEV. RW8517
gg g g ésguTl'lr.Solm':'LE EAST ALONG R|$ERS?SS.PI:;E-EWAY D1ST| COUNTY oST
i £ g T ERSECTION WITH GYPSUM CANY * GCs* ROUTE | 70TAL PROJECT |°NO: |SHEETS
as H g O A CONCR ON RD. 8" LINE NO. |sH
- CRETE BOX CULVERT UNDE N241/E91 12 EETS
fa 8 3|, | 125 FT. SOUTH OF SOUTH EDGE oF oaveD shoGLoE " CONNECTOR o€ A L
s85 I | OF EWI.. ON SOUTH END OF A 7 0 FT. LONG HEADWAL -gE' e
» gt .0 FT. BY 5.0 FT. BOX CULVERT, ALL reett 4zvez.1i 2
2 R 3 H . VERT, A DI e
§ i gz |GHWAYS DISK 2.25 INS. DIA. DIVISION OF H-8209 TSTERED GEOTECHN | CAL ENG INEER
IR e LEGEND LINE BENT 36935 ;
55 - M 7
: & 8 HOLLOW-STEM
il 3 (OOKE BY GTHERSy (O TARY WASH BORING {(© Vrwsses /IRW8567 meAnS TR AL DATE
§§§5§ oL ion-sne Dyl w8528 gg'fg HILL
. HHH -STEM AUGER/ROTARY WASH ED HILL AVENUE
g BORINGS (DONE BY SILVERADO/CH2M HILL) Thas:r:::cs;u' Lol
5 ornla or Ifs officers or agents shal)
g A ROPE-AND-PULLEY HAMMER WA 6935+57. 87 the accuracy or completenass of electronic wda::fr;lfsdplbaen’wmfw
DRIVE THE SAMPLERS IN AL BORINGS 40+58.34 '
g INGS “GCI* )
- _PLAN Sk T DAL JRC5UlED S TH L0G GF TESF
» g : SCALEs |* = 50’ GEOTECHNICAL/MATERIALS RROMoRTE
£ _ REPOR
2 g2 & § CONTRACT NO. E94-01. THIS RE;OEOR TCA
2 5!5! 5 ISSUED BY KLEINFELDER, INC. ON T WAS
= L E . MARCH 11,1994, CH2M HILL HAS UNDERTAKEN
H)S , k pevacr oF e REEchence? ot on
o i, DESIGN OF NE O OR THE
: | | 20 i — I—_ VERCROSSING NO. (S) 55-791G
H <" W .
: ELEV, 416,0" 522 RV:_S7 340 w
§ | '[:' SURFICIAL FILL:. SILIY SAND (SM). z
g 410 — [RTITETSTEh addish-brown, moist, |cose, trace gravel -n.g 4
2 J SILTY SANDSTONE, - T --Gray 1o greenish-gra = 3; 20
g | : é § Medlun-gralned so::ddlsh brown, molst, very dense, Msmd. m';r?r:::;sg;ggéy.sa::a?:rn i:'::crse grained E:
- «T
;53 1 |t 400 . . Scv. 458 5.5 RW528
5355 ¥ i E: edd| sh-Drown, coorse-grained sond, crushed gravel creosed drill chatter ; {4' . IEICIAL F N o 410
H - = = - F rave 2 } with
iegl Dip coorsenoraines (I ] I\?‘Tglam‘:ﬁ*gﬂ?:ﬁ:}nz:';2:&.’“;2’“."'2'..*
to gar$°éé3§l?"2T;$“;uf;'°“"V moist, |oose
390 i ~C grofned sond. sgne s1I¥ T,
oler Tt el YT GaL SICTY A TS SaTTowTe > 400
slightly moist, medlum denss O‘Iny o brown,
§ § --Incregsed driil chaotter at 310 feet 3] ff{;'ﬁﬁve'?c'?ﬁn',?%ﬂ;m to gaov ;UTTq:::+::nd
. s 2 SAMOSIONE,—cagal Tvale .
g s 2 g g g 380 To medium orained sond Troce siir £ioe 390
a § ¢ £ o & ” ~-5ame as above, h :
] 2 2 25 & . harder rock
w - F- =
g < ] 3 : g 44 § --Slower drillling from 298 feet
§ g g ; 3 § gé é 310 --S5ame as at 385 feet 380
@ E g @ @ ® @ @ @ ;;Lr:::r:::::do;” : lcgc[::?:;,an:;:wer arfl) rote ot 293 --Continuous heavy arli
3 5 L --Pltcher sample could not be collected covonte cog oYy @rtil chatier. clasfs of
= g e 2 4 a 360 T T:;‘;*:‘;?g; Dég:’:hn;g;uy or blacnish :W:u:'r;gn:g:g" --Top of sampler contalns a plece of cemented rock
;s 2 3 SILTY SANDSTONE, isn- - - -biz
ssldid el SIS S e oo groles O e S R S e P i >
%o ¥ o L] v n rmin dd
il g w § 3w ég f - causeqofg;:q:;ag:'::rgTe;lg'?fh.:?mmr_ possible 280 Ngr(,zrgu::waleru'?::c::xﬁfié feat) --Intermittent orili chatter at
|5z g 8 9gig ¥ gntly chewed at tip Bor Ing bockf111 ered, : 365.5 feet
g i § 3 £ g E §§ i § w50 - inaredien B-311 chatrer ot 358 Teat ed with native marerlais 1/24/96 A i - -Bottom of the soml
= . * O a - e has ]
® @ < v @ @ @ @006 N _Lu He.fype rock. 'Y 'zc:zzsr::overea - 360
. SANDY STLTSTONEZCLAVSTORE, o readTah-brown
§ § ;;glage‘ze:sna motrix, dark reddisn-brown for the ﬁ‘g‘ -'IEEE] Wﬂw
a : 858 H a 340 --Radd!sh-brown, Increasing fin - orulnea SAMDSTONE. 11gnt gresnisn-gray, fine 1o meaium
§ 5 3 g E oy % § 3 depth, with groy patchas on ?h:sc?::;?:;c::;: o e ST 350
= gafa 3 < -] 8 = --Interml ttent
v ,§ § a g w @ 173 ent arlll chatter
2 g 5558 4 d § R &3\ ara et
Ele N a0 il ray, flne grained sond, + olive
g § g WE 330 --lntermittent drill cnu”::ce stit 340
|2
HH i} SILTY SANDSTONE, TToRt gresnien-
w - 2 H grained sand, trace slit gray. fine
5 % - ® I
d us % v uwa E.E 3 m’_
gl z 5329 § 35848 : --s 330
8 3zfs: ifsif:: W . 8 ar 353 gamt
4 . = * - g2 & . DI1AM
g 4dd3 § &d s‘g 53 A CAL|FORETERSECTF;LE?RVR'EEESI\%EER%'NG inmermirent aritt enarver
N el A I loE ol Ten (15,1 oF 2 aho” @3}
_ .D.) OF 3.25". 2.1~ --Some os ot 381.5 feet 320
8 = 2.9" DIAMETER 8ov 315.5° -
sx2 JERRRH [T R B TCHER CORE SAUPLERT AND RETATNED. B AR e S i R P,
==fE 3 ] olololalt =215 rE IN 2.875% 1.D. AND 3.0° OABD $ETA'NED PROFILE AT ANl notive moterlats
2 S SN vlalal? STATIONING (*NE* LINE) SAMPLE TUBES. .D. N-WALL HORTZONTAL SCALE: 1* = 50° 3t0
sl3 EE g 3l N 692|7+oo ; T VERTICAL SCALE:!* = 10’
5 g2 5%533 HERRSER 6928+00 6929400 6930+00 6931+00 ' T
g2z 287 EHELSERY DRAWN BY . - 693200 6933+ . J
g LA EPLTTH | | v v CRAWLEY el 300 6934+00 6935-00 6936+00 6937+00 ' '
cHEcKeD BY] J. JAGANNATH nmll;vl::mm % ggsgSPORTAT | ON MICHAEL ENDRES ;P;DGE NO. N241 6938+00 6932+00
oATE /96 & 1/24/9 |DOR AGEN TCA PROJE -791G
3 GENCIES T waacen e /E91 CONNECTOR OC
ORIGINAL SCALE IN INCHES T T 1
FOR REDUCED PLANS l I l ! cu 12-240 6.27 LOG OF TEST BOR | NGS
I 2 3 EA 111000 EA:RE(E;:RD PRINTS BEARING REVISTON DATES (PRELININARY S
LIER REVISION DATES —e- 3 TAGE ONLY) SHEET| OF
5/97
\[ J ! I l 3 6
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NOTEL o151 county | route | 1o7es RGSEET R Torets
BENCHMARK: 3R 61A 80, MSL ELEV. 406.173. 21 oro 24
4 ABOUT 1.0 MILE EAST ALONG RIVERSIDE FREEWAY “NE* 6939+20. 29 *NE* §939+37.37 . N241/E91 CONNECTOR OC
18 5 ., |FROM ITS INTERSECTION WITH GYPSUM CANYON RD. GYPSUM (FUTURE) GYPSUM (EXIST) Gc2 LINEj‘ R
i 2 B [ToO A CONCRETE BOX CULVERT UNDERCROSSING THE FWY.. 2471 40 sy, @w”%
B g |bme, T osou O SOUH coGE OF PAVES suuoct N T ey
e ¥ . . . H a .
AN B T S g e Aosove Y W A R o ; S e /
3¢ 3 ’ ’ ) '@ | I@ [ { @ | RW8530 3 P 4 PLANS APPROVALDATE
~e8 g2 LEGEND L= =] (Bl |
3 : :; i l-(ig(L)th-?TEh_F AU(S;ER/ROTARY WASH BORING RWases H-821 Ruesz3 e 8230497, 67 ABUTMENT 8—/—— ggfg gé'[-)LHILL AVENUE
3555 : ! BY OTHERS) GCer 47+13.32 SANTA ANA, CA 92705
R = OHOLLOW-STEM AUGER/ROTARY WASH ~ The State of California or Its officers or agenis shall not be responsible for
!E: ._ BORINGS (DONE BY SiLVERADO/CHZM HILL) GYPSUM CANYON ROAD GYPSUM CANYON ROAD the accuracy or compieteness of electronic coples of s plan sheet.
i’igi (FUTURE) (EXIST)
FETH
2 A ROPE-AND-PULLEY HAMMER WAS USED TO PLAN
; DRIVE THE SAMPLERS IN ALL BORINGS | SCALE: I* = 50°
5 \__/\ |
o |
S |
g : 8 .
5 Ey ! 252
2 1.1 400 ———————— B RW8568 =TT —>o —— 400
E E;%! 3 g 2 ELEY. 396.9° ';.'22 iF1 s (SM1, 1ight \'__/\/ o, TR :'“-grmnm'yvy r0(‘5‘(‘5::“;’ -
E;ii H g brown, dry, flne-gralned sond, troce sllt brown, medium dense, fine-grained, damo to
1 ] - 390 (Ao 30 [ 2. 411 11 TSMY, TTORT yailowlsh brown, T;’:;éa';;hcgu;;:gecg;::;ruveI up to 2.5
_!_ § 1 dry, medium dense, fins-grolned sond, trace sii+ Inches in dlometer ot 393 fe8t e 3 Q)
s 2 =15 1T SILTY SAND/SILT . . . POORLY GRABED SAND (SPT, brown, denss, Gomp,
;3 WOTIIE I s s, e ieen eyt R AT gy
; g § 380 RIS L] == Intermittent d"”')f”?:;:: e TTowbraw &5 -~Fragments of crushed gravel ot 385.5 feet
g e slightly moist, dense sand, trace grave!, trace slit 380
1 18 (&S] {3
] £ 8 i
FRE-] :E ] --Drill chatter
HUTE S = =
fa3f ¢ 3 =§ (oI30 50 7Z1] . [&] --Mediun dense
Beaf fig o .
360 --Crushed fragments of rock, dark 360
SRR _T_] greenish-gray qt 360 feet
] g [1a6] 3061 I1.4 1] --Troce grovei, very dense
e g 2 § 350 ' --0rtil chatter at ;49.9 feot 350
5 - = § E g o ; --Gravel fn drlll cuttings
§ = X ¥ o é L
= BT LR YR T I AN “VAOUERGS/SESPE FORMATION (Tvalt.
F g E § g ég 3 340 - SANDSTONE, )Tgnt brown, dry, fine-gralned sand, troce siit 340
--1 I (4R d tent, f1 ve |
@ E] z @ @ @ @ @ @ neraasing conten ne orave --Particles of crushed cobbles at 335.5 feet
F 3
e 9 P 2 @
z B r & % a1 330
§ 5 g S 3 é né 5 g SILTY SANDSTONE. blue-gray, flnme-gralned sond, some s!i+ ;-Very hord driliing, ouger blocked at 329 330
igd; g 1 o ST il
SHERELERI T SR, cork rgadifsromn. 1 4o 1R graines b R s F T e oy
:"‘.' = g B T % 833: & 320 eat. 320
g - ‘
@ @ ®® @ @ @ @ --Some 0s ot 323.9 feet but with pleces of rock In sample
g g THE DATA INCLUDED ON THIS LOG OF TEST
., &8 _ % 310 BORINGS HAS BEEN EXTRACTED FROM THE — 310
g & :‘g ’§ : B 3 g 3 GEOTECHNICAL/MATERIALS REPORT FOR TCA
5 iigfiid w B B CONTRACT NO. E94-01. THIS REPORT WAS
o sudsdis 3333 NOTE : &zsgﬁulgy ggEINFELDER, INC. ON
2 P R - J-Hord driliing » 1994, CH2M HILL HAS UNDERTAKEN
(: NERESNDRES | 3°° 2.4" DIAMETER SAMPLES WERE TAKEN USING A REVIEW OF THE REFERENCED INFORMATION | ———— 300
53 A"CALIFORNIA SPLIT BARREL SAMPLER WITH DN NS L DERS | ERAPPROPRIATE FOR THE ¢
HH i . AN INSIDE DIAMETER (1.0.) OF 2.4* AND ! - (59 55-791C.
;‘5‘ <, : oL ; 290 --Hard arllling AN QUTSIDE DIAMETER (0.D.) OF 3,25°.
3 93§ e E.E 290
gl 3z . §§ 3 gmﬁgi : 2.9° DIAMETER SAMPLES WERE TAKEN USING
8l % 28853 :8%ugdg 3 A PITCHER CORE SAMPLER, AND RETAINED
- d 4483 i &3 5353 i éngg'I? éSD AND 3.0" O.D. THIN-WALL
NEENE[NEREEE | 280 l LE TUBES. 220
L8]
F E BOM 275.9° ON 1/12/96 Boring terminated at 275.9% feet: No groundwater encountered: PROF'L—E
ox|2 2 [.[olo|as 3 PIEIES GROUNDWATER NOT MEASURED 8oring packfliied with narive materials 1/12/96 HOR|IZONTAL SCALE: 1* = 50°*
I3 :57-'.‘.2 5Tl ) STATIONING . . VERTICAL SCALE:I* = 10’
ralE 28";2 E gguv;g ION | ("NE" LINE)
,;.gg gls i = T T T T T T T T T T T T T
gdg 2, H . R 6934+00 6935+00 6936+00 6937+00 6938+00 6939+00 ~  6940+00 6941+00 6942+00 6943+00 6944+00 6945+00 6946+00
fa 5 el B EhE e or | v, CRAWLEY - FEE
S5 §§h§5§. S HRGEER DRAWN BY | J. CRAWLE el TRANSPORTAT ION MICHAEL ENDRES 55-791G N241/E91 CONNECTOR OC
gg: &> i > S| H CALTRANS DESIGN OVERSICHT FIELD INVESTIGATOR % CORRIDOR AGENCIES TCA PROJECT MANAGER POST_MILE |
g cuECKED BY| J. JAGANNATH | 10/23/90 & 1/12/96 6. 27 LOG OF TEST BORINGS 4
ORIGINAL SCALE IN INcHES | T [ T T cu  12-240 DISREGARD PRINTS BEARING REVISION DATES (PREL IMINARY STAGE ONLY? SHEET] OF
FOR REDUCED PLANS o X 2 3 EA 111000 EARL IER REVISION DATES ——e ss97] | [ | 4 6
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LIe ]

et @ P> covrv [ roure R LS 6 Tonere
BENCHMARKs 3R 61A 80, MSL ELEV. 406.173. RC-8217 12| Ora 241
e ABOUT 1.0 MILE EAST ALONG RIVERSIDE FREEWAY N241/E91 CONNECTOR OC
g; 3 N FROM ITS INTERSECTION WITH GYPSUM CANYON RD. *GC2° LINE R
EL = 2| |TO A CONCRETE BOX CULVERT UNDERCROSSING THE FWY., @i’m—w‘,///%
¥e 55 g 112.5 FT. SOUTH OF SOUTH EDGE OF PAVED SHOULDER © RETAINING WALL I STERED GEOTECHN 1 CAL ENG INEER
i g 3l |OF FWY., ON SOUTH END OF A 7.0 FT. LONG HEADWALL BENT 6 \ " NE 5
ss: E/3 |OF 6.0 FT. BY 5.0 FT. BOX CULVERT, A DIVISION OF S - ; Cy=5, "NE” LINE | - |
=2 2lz |HIGHWAYS DISK 2.25 INS. DIA. 6940 3 1=, 5 6 7
058 %2 i | | | RW8530
~;§ 8z LEGEND ~ @ ! : PLANS APPROVALDATE
: - e —— 1 ] » -
R O B HOLLOW-STEM AUGER/ROTARY WASH BORING RW8529 NE' 6940+97, 67 CHaM HILL
5 ; ,g g (DONE BY OTHERS) "GC2+ 47+13.32 ABUTMENT 8 2510 RED HILL AVENUE
;553 g g SANTA ANA, CA 92705
& 1
3:0% HOLLOW-STEM AUGER/ROTARY WASH ~ The Stats of California or Its officers or agents shall not be responsible for
yigs BORINGS (DONE BY SILVERADO/CH2M HILL) GYPSUM CANYON ROAD the accuracy ar complefeness of electronic coplas of s plan shed.
Faias
EETH PLAN
] A ROPE-AND-PULLEY HAMMER WAS USED TO SCALE 1" = 507
; DRIVE THE SAMPLERS IN ALL BORINGS
§ GROUND SURFACE ALONG "NE® LINE |
§ : 1
s £ I 3 . =
§ E 3; . EH g 410 g 5% 300 : fine To medlun-grclllrg:; Sond, roce aiigoo U dense. 410
E R : &, \ :
g s:-i' g g ¥ ELEV. 403.4° Sjn¥ RV:_S529 - FTTIIZ 5] --Same as ot 301.4 feet
B33 2 & T ARTIFICIAL FILL_(Qaf): SILTY SAND (W) = SN
5 ; 400 EH \ '/\v 290 ;;::gd:::';::?:: at 291.4 feet; hard drililing through 400
g ES (300 TS T A} T ALLUVTUN (GalYi SILYY SAND (5MT, TTGRY Brown, d&ry. medium --Same os at 301.4 feet
= > A dense, fine-gralned sand, trace slit
a E --Dr!t) chatter
§ & PTG S : ).a:lqn? bt;owg. ur: +$ SITgnT 1y |
i : M g 390 moist, lanse, ne +¢ medium graine sond, roce grove 280 For% SaTere 390
5 B 8 § --Slightly molst l‘l’;h+rglul:h-:::;?eflne o
= g r: 2 g ; --Intermittent orilt chotter ';‘722;'“;2”5",2:”0,’,"?3;, very dense. somole nas o
gl | it miabte"s ndhee s somare " *'70 " 1
HLIEE & 380 i 270 380
§§!.: e ot -~Heavy drlll chatter --Similar to 278.4 foet
K !EE 1 E Bz --Molst, pleces of gravel
.58 §ip -2 --Heavy arill chatter Ee T --Same os ot 278.4 feet
Bt §= 8 BOORLY_GRADED SAND WITH GRAYEL (SP1, |ignt orown, molst, BOH z{%r’ai 1717796 Bor Ing terminated of 263.4 fest;
370 qru:el. very se, e to medium gralned sond w 260 CROUNDWATER NOT MEASURED grgslmd\vo?e:frlm? lnso?:rsdv 370
S Hora dritiing — Ignr)gs?oc tled with native moterials
s g POORLY CRADED SAND WITH SILT (5P-SMT, oTlve Grown, mofat,
g s E 360 dense, flne to medium grolned sand, 15 percent fines 360
g 5 2 § § g »
2 i 5 g 3 2
A - I S B-P
8 (Y - = -
g g g § § é gg § 350 ~“Heavy drll| chatter 350
e Y0@00006
3 B 3 --Intermittant arlll chatter
B ae 2 i 8| 340 340
NEHNETL
- ; - E 5 g 3 55 5 § --Intermittent drill chatter at 334.4 feet
g i § g § 3 g E : gé § § 330 --Drit1 chatter ot 330.4 feet 330
- @ @ ~ @ @ @ @ @ @ ~-=Hard dri!iing through cobbles ond boulders ot 327.4 feet
POORLY GRAQED SAND (SP), 1ight brown, molst, very dense,
2 fine to medlum-gralnec sand, troace gravel
IR 320 ety T entrar o1 31314 saer 320
g é é‘.g §§ g § g . § § ;"nl d;mn;dmg;?, um% blue-qr::y to ollve gray, fine
» .3 . - 4 & 5 grained sond, trace silt
2 g A5 55 4 4 A 8 --Fines content | ing with deptn NOTE:
f: NEEER 3o SANDY SILTSTONE 11gn+ grean/biais
Ble NERENGHEES SANDY SILTSIONE, |1on+ oresn/blulsn gray. meaium stifr. 2.4" DIAMETER SAMPLES WERE TAKEN USING 310
e A CALIFORNIA SPLIT BARREL SAMPLER WITH
HE . . AN INSIDE DIAMETER (1.D.) OF 2.4" AND
. F c 2 | 500 | AN OUTSIDE DIAMETER (0.D.) OF 3.25°.
a uS 53 v wus 2,28 300
2 353233 é;é?sgg z 2.9' DIAMETER SAMPLES WERE TAKEN USING
] ¥ 587 2 2 8%egrg 3 A PITCHER CORE SAMPLER, AND RETAINED
Sl G dd3F § 534383 4 égMng7?-Bé.so. AND 3.0° 0.D. THIN-WALL
Q Q " U B
NEENSMEREE | 290 290
5; PROFILE
ecl2  [3[ 1l ] AAR HOR1ZONTAL SCALE: I* = 50°
1 T A BT R VERTICAL SCALE: 1" = 10’
:gg sllollelaltl S| oinle]oleld —STATIONING (“NE® LINE)
248 == a T T T T T T T T T )
g.;g 22, g i B - i 6936+00 6937+00 6938+00 6939+00 6940+00 6941 +00 6942+00 6943+00 6944+00 6945+00 6946+C0 694'lf+00 694é*OO 694é*00
25> o B[ds HHEAP S ER S. JAGANNATH/ENGR [ BRIDGE NO.
o8 §§;§§i; ° §=§EE;¥ I ORAMN BY |ChiaM HILL CHZM HILL TRANSPORTAT ION MICHAEL ENDRES 55-791G N241/E91 CONNECTOR OC
gole LB L 2 3 1GH OVERSIGHT FIELD INVESTIGATOR TCA PROJECT MANAGER 50T
2 i @ CORRIDOR AGENCIES FOST MILE
Slz CHECKED 8Y| J. JAGANNATH o 1£17/96 16.27 LOG OF TEST BORINGS 5
ORIGINAL SCALE IN INCHES | T ] I | T cu 12-240 DISREGARD PRINTS BEARING REVISION DATES (PREL IMINARY STAGE ONLY) SHEET] OF
FOR REDUCED PLANS ° | 2 3 EA 111000 EARLIER REVISION DATES —w 5/97 | | 5 6
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NOTE: DIST| COUNTY | ROUTE | 10730 pPRODERT s’;,%ﬂs}"%‘éﬁ}s‘
BENCHMARK: 3R 61A 80, MSL ELEV. 406.173. - 12 Ora 241
. ABOUT 1.0 MILE EAST ALONG RIVERSIDE FREEWAY . N241/E91 CONNECTOR OC RC-8217
g 5 ., |FROM ITS INTERSECTION WITH GYPSUM CANYON RD. GC2 LINE—\ R
;i = Z TO A CONCRETE BOX CULVERT UNDERCROSSING THE FwY., /4%
g §2 5| |112.5 FT. SOUTH OF SOUTH EDGE OF PAVED SHOULDER © / C — — < _RETAINING " eTERED GEOTECHN ) CALENGINEER
iz i 4yl |OF FWY., ON SOUTH END OF A 7.0 FT. LONG HEADWALL NT 7 WAL
v §a§ dlz |OF 6.0 FT. BY 5.0 FT. BOX CULVERT, & DIVISION OF BENT 6 BE NE L INE !_T , . : .
- H . . . 7
ogy EF HIGHWAYS DISK 2.25 INS. DIA i I@l o 4 6 N Rt
: . ¥z LEGEND | | —236.
I i HOLLOW-STEM AUGER/ROTARY WASH BORING RW8530 ABUTMENT a—/J_ o N LU AVENGE b
i i; i (DONE BY OTHERS) SANTA ANA, CA 92705
&3 s 8 The State of Callfornia o Its officers or agents shall nat be responsibie for
ifss HOLLOW-STEM AUGER/ROTARY WASH ~ I State i O s ffloors or oguets shal ol be respon
;5§;=' BORINGS (DONE BY SILVERADO/CH2M HILL) GYPSUM CANYON ROAD o0y ar compl © coples
HH PLAN
£ A ROPE-AND-PULLEY HAMMER WAS USED TO SCALE: I = 50’
é DRIVE THE SAMPLERS IN ALL BORINGS
g
2 ] |
3 . ! . !
-3 £ ; . 53¥
2 1.0 g 420 352 420
w E Pr . . -« T -
< ;!fﬁ H : g GROUND SURFACE ALONG "NE* LINE ELEV. 415.0- Sla¥ RC 58‘217
ii;g =§ 3 i k braown, fine, domp *
i3 4 410 s g e 73] 410
= & a o - ¥ o0 sllfy Flne grclnad sond mafrlx qroy ond \/
3 5 b4 o o brown, domp, excovotes as crushed rock ond
§ i 8 N o0 silty sand, no cementation
5 <|Tu a N oo
- | ELEV, 401.1’ =2 RHB530 oo
PRL & 400 T ——1¢1™ serieiciaFiL coon TEITY sap @, ot brown, ary. o 0 400
g § wsa fine to medlum gralned sand troca sli+ gg
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Appendix C
As-built Maps
















































Appendix D
Caltrans Acceleration
Response Spectra
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2/9/2016 Printer Friendly View

SITE DATA (ARS Online Version 2.3.06)

Shear Wave Velocity, Vs3o: 270 m/s
Latitude: 33.864291
Longitude: -117.716789
Depth to Vs = 1.0 km/s: N/A
Depth to Vs = 2.5 km/s: N/A
DETERMINISTIC
Elsinore (Glen Ivy) rev
Fault ID: 365
Maximum Magnitude (MMax): 7.7
Fault Type: SS
Fault Dip: 90 Deg
Dip Direction: A"
Bottom of Rupture Plane: 13.00 km
Top of Rupture Plane(Ztor): 0.00 km
Rrup 4.46 km
Rjb: 4.46 km
Rx: 2.40 km
Fnorm: 0
Frev: 0
Period SA(Base Basin Near Fault
Spectrum) Factor Factor(Applied)
0.01 0.426 1.000 1.000
0.05 0.500 1.000 1.000
0.1 0.641 1.000 1.000
0.15 0.750 1.000 1.000
0.2 0.823 1.000 1.000
0.25 0.856 1.000 1.000
0.3 0.869 1.000 1.000
0.4 0.867 1.000 1.000
0.5 0.864 1.000 1.000
0.6 0.824 1.000 1.040
0.7 0.789 1.000 1.080
0.85 0.735 1.000 1.140
1 0.684 1.000 1.200
1.2 0.619 1.000 1.200
1.5 0.540 1.000 1.200
2 0.431 1.000 1.200
3 0.285 1.000 1.200
4 0.207 1.000 1.200
5 0.161 1.000 1.200

http://dap3.dot.ca.gov/ARS_Online/print_view_tab.php?x=211.25863468055334&y=-458.63425464420874&Iat=33.86429098&long=117.71678925&sv=270&mstat. ..

SA(Final
Spectrum)

0.426
0.500
0.641
0.750
0.823
0.856
0.869
0.867
0.864
0.857
0.852
0.838
0.821
0.743
0.648
0.517
0.342
0.248
0.194
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Elsinore fault zone (Whittier section)

Fault ID: 352

Maximum Magnitude (MMax): 6.9

Fault Type: SS

Fault Dip: 75 Deg

Dip Direction: ne

Bottom of Rupture Plane: 14.50 km

Top of Rupture Plane(Ztor): 0.00 km

Rrup 1.83 km

Rjb: 1.83 km

Rx: 1.83 km

Fnorm: 0

Frev: 0

Period SA(Base Basin Near Fault SA(Final
Spectrum) Factor Factor(Applied) Spectrum)

0.01 0.466 1.000 1.000 0.466

0.05 0.543 1.000 1.000 0.543

0.1 0.671 1.000 1.000 0.671

0.15 0.776 1.000 1.000 0.776

0.2 0.857 1.000 1.000 0.857

0.25 0.901 1.000 1.000 0.901

0.3 0.920 1.000 1.000 0.920

0.4 0.931 1.000 1.000 0.931

0.5 0.915 1.000 1.000 0.915

0.6 0.859 1.000 1.040 0.893

0.7 0.810 1.000 1.080 0.875

0.85 0.734 1.000 1.140 0.836

1 0.663 1.000 1.200 0.796

1.2 0.580 1.000 1.200 0.696

1.5 0.485 1.000 1.200 0.581

2 0.365 1.000 1.200 0.438

3 0.226 1.000 1.200 0.272

4 0.157 1.000 1.200 0.188

5 0.118 1.000 1.200 0.142

Elsinore fault zone (Chino section)

Fault ID: 355
Maximum Magnitude (MMax): 6.6
Fault Type: SS
Fault Dip: 50 Deg
Dip Direction: SW
Bottom of Rupture Plane: 9.20 km
Top of Rupture Plane(Ztor): 0.00 km
Rrup 6.13 km
Rjb: 0.29 km
Rx: 8.01 km

http://dap3.dot.ca.gov/ARS_Online/print_view_tab.php?x=211.25863468055334&y=-458.63425464420874&I at=33.86429098&Iong=117.71678925&sv=270&mstat... 2/5
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Fnorm: 0

Frev: 0

Period SA(Base Basin Near Fault SA(Final

Spectrum) Factor Factor(Applied) Spectrum)
0.01 0.533 1.000 1.000 0.533
0.05 0.635 1.000 1.000 0.635
0.1 0.815 1.000 1.000 0.815
0.15 0.941 1.000 1.000 0.941
0.2 1.007 1.000 1.000 1.007
0.25 1.025 1.000 1.000 1.025
0.3 1.022 1.000 1.000 1.022
0.4 0.986 1.000 1.000 0.986
0.5 0.922 1.000 1.000 0.922
0.6 0.833 1.000 1.040 0.866
0.7 0.760 1.000 1.080 0.821
0.85 0.665 1.000 1.140 0.758
1 0.584 1.000 1.200 0.701
1.2 0.494 1.000 1.200 0.593
1.5 0.394 1.000 1.200 0.473
2 0.263 1.000 1.200 0.316
3 0.130 1.000 1.200 0.156
4 0.079 1.000 1.200 0.095
5 0.059 1.000 1.200 0.070
PROBABILISTIC

Probabilistic Model
USGS Seismic Hazard Map(2008) 975 Year Return Period

Period SA(Base Basin Near Fault SA(Final
Spectrum) Factor Factor(Applied) Spectrum)
0.01 0.631 1.000 1.000 0.631
0.05 0.916 1.000 1.000 0.916
0.1 1.075 1.000 1.000 1.075
0.15 1.216 1.000 1.000 1.216
0.2 1.328 1.000 1.000 1.328
0.25 1.335 1.000 1.000 1.335
0.3 1.340 1.000 1.000 1.340
0.4 1.266 1.000 1.000 1.266
0.5 1.212 1.000 1.000 1.212
0.6 1.115 1.000 1.040 1.160
0.7 1.040 1.000 1.080 1.123
0.85 0.922 1.000 1.140 1.051
1 0.821 1.000 1.200 0.985
1.2 0.700 1.000 1.200 0.839
1.5 0.575 1.000 1.200 0.691

http://dap3.dot.ca.gov/ARS_Online/print_view_tab.php?x=211.25863468055334&y=-458.63425464420874&I at=33.86429098&Iong=117.71678925&sv=270&mstat... ~ 3/5
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1.200
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MINIMUM DETERMINISTIC SPECTRUM

Period
0.01
0.05
0.1
0.15
0.2
0.25
0.3
0.4
0.5
0.6
0.7
0.85
1
1.2
1.5
2

3
4
5

Envelope Data

Period
0.01
0.05
0.1
0.15
0.2
0.25
0.3
0.4
0.5
0.6
0.7
0.85
1
1.2
1.5

http://dap3.dot.ca.gov/ARS_Online/print_view_tab.php?x=211.25863468055334&y=-458.63425464420874&Iat=33.86429098&long=117.71678925&sv=270&mstat. ..

SA

0.226
0.275
0.400
0.481
0.505
0.499
0.486
0.446
0.400
0.350
0.311
0.265
0.230
0.192
0.152
0.107
0.064
0.043
0.032

SA

0.631
0.916
1.075
1.216
1.328
1.335
1.340
1.266
1.212
1.160
1.123
1.051
0.985
0.839
0.691

0.537
0.338
0.239
0.193
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0.537
0.342
0.248
0.194
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http://dap3.dot.ca.gov/ARS_Online/print_view_tab.php?x=211.25863468055334&y=-458.63425464420874&I at=33.86429098&Iong=117.71678925&sv=270&mstat... 5/5



Appendix E
Soil Survey Data
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K Factor, Whole Soil—Orange County and Part of Riverside County, California

(SR241/91 Direct Connector)
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MAP INFORMATION

The soil surveys that comprise your AOl were mapped at
1:24,000.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:  Orange County and Part of Riverside County,
California
Survey Area Data:  Version 8, Sep 19, 2014

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: May 3, 2010—Jul 3,
2010

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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K Factor, Whole Soil—Orange County and Part of Riverside County, California

SR241/91 Direct Connector

K Factor, Whole Soil

K Factor, Whole Soil— Summary by Map Unit — Orange County and Part of Riverside County, California (CA678)
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

106 Anaheim loam, 15 to 30 |.32 0.1 0.0%
percent slopes

107 Anaheim loam, 30 to 50 |.32 14.0 2.2%
percent slopes

134 Calleguas clay loam, 50 |.32 241 3.7%
to 75 percent slopes,
eroded

145 Cieneba-Rock outcrop |.28 121.0 18.7%
complex, 30 to 75
percent slopes

146 Corralitos loamy sand 15 22.0 3.4%

163 Metz loamy sand .20 112.4 17.3%

175 Myford sandy loam, 9 to |.37 3.5 0.5%
15 percent slopes

185 Pits 0.5 0.1%

191 Riverwash .02 42.7 6.6%

192 Rock outcrop-Cieneba 28.5 4.4%
complex, 30 to 75
percent slopes

193 San Andreas sandy .20 38.5 5.9%
loam, 15 to 30 percent
slopes

197 Soboba gravelly loamy |.05 3.4 0.5%
sand, 0 to 5 percent
slopes

198 Soboba cobbly loamy .05 15.5 2.4%
sand, 0 to 15 percent
slopes

199 Soper loam, 15 to 30 37 1.5 0.2%
percent slopes

200 Soper loam, 30 to 50 37 82.7 12.8%
percent slopes

202 Soper gravelly loam, 30 |.17 63.1 9.7%
to 50 percent slopes

204 Soper-Rock outcrop A7 15.9 2.5%
complex, 30 to 75
percent slopes

210 Thapto-Histic 15 0.7 0.1%
Fluvaquents

224 Yorba cobbly sandy 15 6.9 1.1%
loam, 9 to 30 percent
slopes
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K Factor, Whole Soil—Orange County and Part of Riverside County, California

SR241/91 Direct Connector

K Factor, Whole Soil— Summary by Map Unit — Orange County and Part of Riverside County, California (CA678)
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
226 Yorba cobbly sandy 10 51.4 7.9%
loam, 30 to 50 percent
slopes
Totals for Area of Interest 648.3 100.0%

Description

Erosion factor K indicates the susceptibility of a soil to sheet and rill erosion by

water. Factor K is one of six factors used in the Universal Soil Loss Equation (USLE)

and the Revised Universal Soil Loss Equation (RUSLE) to predict the average
annual rate of soil loss by sheet and rill erosion in tons per acre per year. The

estimates are based primarily on percentage of silt, sand, and organic matter and
on soil structure and saturated hydraulic conductivity (Ksat). Values of K range from
0.02 to 0.69. Other factors being equal, the higher the value, the more susceptible
the soil is to sheet and rill erosion by water.

"Erosion factor Kw (whole soil)" indicates the erodibility of the whole soil. The

estimates are modified by the presence of rock fragments.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher

Layer Options (Horizon Aggregation Method): Surface Layer (Not applicable)

I
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